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AsepbaigxaH AZ AscTaHgapT
ApmMeHusa AM MuHakoHoOMUKM Pecnybnuku ApmeHus
Benapycb BY loccranpapt Pecnybnuku Benapych
Kupruaus KG KblprblactaHgapt
Mongosa MD Mongosa-CtaHaapT
Poccus RU Poccranpapt
Y36ekucTaH uz YactaHaapT
YkpauHa UA MuH3KOHOMPa3BUTHA YKpauHsbl
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Assay: A Short-Term Screening for Oestrogenic and Androgenic Activity, and Aromatase Inhibition» (O93CP
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Ungpopmayua 06 u3MeHeHusax K Hacmosawemy cmaHOapmy nybiukyemcss 8 exez200HO
uzdaeaeMoM UHpOPMAUUOHHOM yKazamerne «HayuoHanbHbie cmaHdapmbly, @ mekcm u3mMeHeHul
U nonpasok — 6 exemMecsyHo u3daseaeMoM UHPOPMAUUOHHOM yKasamene «HayuoHanbHble
cmaHlGapmbl». B cnyyae nepecmompa (3amMeHbl) Ul OMMEHbl Hacmosaweeo cmaHloapma
coomeemcmeyiouwjee yeedomineHue 6bydem onybnukoeaHo 6 e€XeMeca4yHo u3dasaeMoMm
UHhopMayuoHHOM ykazamene «HayuornanbHbie cmaHdapmbi»y. Coomeemcemeyiowas uHgopmayus,
yeedomMreHue u meKecmbl pasMewaromest makxe 8 UHghopmMayuoHHoU cucmeme obwez0 nonb3oeaHus
— Ha oghuyuanbHoM calime ®edeparnbHO20 aseHmemea MO MEXHUYECKOMY peaynuposaHuilo u
memporsnozauu e cemu VlHmepHem

© CrtaHgaptuHdopm, 2014
B Poccuiickorn deaepauum HacTosiluii CTaHAAPT He MOXET ObiTb MOMHOCTBLIO MMM YaCTUHHO

BOCMPOM3BEAEH, TUPAXKUPOBAH W PACMPOCTPaHEH B KadecTBe O(MUMANBHOMO W3faHus 6es paspeLueHust
$efepanbLHOro areHTCTea No TeXHUYECKOMY PeryrupoBaHuio U MeTponorum
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BBepneHue

PaspaboTka n Banuaauus Tecta Ha pbibax, N03BONAIOLEr0 0OHAPYXMTb BELLECTBA, BO3AENCTBYOLINE
Ha SHAOKPUHHYIO CUCTEMY, BbI3BAHO MNPUCYTCTBMEM B OKPYXalLen cpefe XMMWKATOB, KOTOPble MOryT
BbI3BaTb HebnaronpuatHble ad)PeKkTbl Yy 4YenoBeka U B AMKOW MNpupode u3-3a KUX B3aUMMOAENCTBMA C
9HJ0KPUHHOW CUCTEMON OpraHusMa.

21-AHEBHLIA TECT Ha pblbax Ans CKPUHUHTA 3HAOKPUHHLIX PAaCCTPOWCTB NOABEPICA OBLUMPHOW
nporpaMmMe MpoBepKku [JOCTOBEPHOCTU, COCTOsILEen u3 MexnabopaTopHbiX WUCCNEeAoBaHud C  psaoM
XUMUKATOB, ANA AEMOHCTpaUMM akTyanbHOCTM M HAAEXHOCTUM TecTa Ans OOHapYXXEHUst 3CTPOreHOB U
apomara3s MHrMoupyrowmx BeLlecTB Ha Tpex Buaax puld (Tynoronosbin raneaH (Pimephales promelas),
Meaaka anoHckasa (Oryzias latipes) u pgaHuo (Danio rerio)); obHapyXeHue aHApPOreHHOW aKTUBHOCTU
BO3MOXHO Y rofibsiHa U Melaku, HO He Y AaHMO.

Mpobut Tect Ha BOCNPOU3BOACTBO pbiObl B cooTBeTcTBMM ¢ OECD [229] BKnodaeTr noacyer
NNOAOBUTOCTU M B OKaTON hopMe MMCTONaTONOIMI0 roNbsiHA, Tak ke Kak Bce Habmnogaembie napameTpsl,
BKIIIOYEHHbIE B HACTOALLMIA CTaHAapT.

OECD [229] no3BonsieT obHapyXuBaTb BELECTBA, KOTOPbIE BMMAIOT HA PasMHOXEHWE C MOMOLLbIO
pa3nuyHbIX MEXaHW3MOB, B TOM YACME U 3HAOKPUHHLIX. OTU pasnuuna Mexay ABYyMS MEeTOAMKAMMW [ OKHbI
ObITb MPUHATLI BO BHUMAaHWE, YTOObI BbIOpaThk TOT, KOTOPbIA Hauny4lwmM obpasom COOTBETCTBYET 3ajayam
3KCMEepUMEHTA.
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M EXTIFOGCYJARAPCTBEUHHUBG U CTAHAOAPT

METOZAbI UCTNBITAHWA XMMUYECKOW NPOAYKLUMM, NPEACTABISIOWEN OMACHOCTb NS
OKPY)XAIOLLEE/A CPE[bI

KpaTkocpouHoe onpegerieHue MHrMGUPOBaHUA apomaTasbl U ICTPOreHHOW M aHAPOreHHOM
AKTUBHOCTMU: 21-AHEBHbIN TeCT

Testing of chemicals of environmental hazard. 21-day Fish Assay: A Short-Term Screening for Oestrogenic and
Androgenic Activity, and Aromatase Inhibition

Data BBeaeHua — 2014-08-01

1 O6nacTb NnpuMeHeHus

Hacroswuii ctTaHaapT onuCLIBAET in vivo NpobuT TecT Ha rpynne pbib (COCTOALLEN M3 MON0BO3perbIX
camuoB U CaMOK B pPenpoayKTMBHOM BO3pacTe), MOABEPraloLiMxcsi BO3LEWNCTBUIO XMMUKaTa B MNepuof
OrPaHNYEHHbIAN MX BuonormyeckumM UMknom (21 aeub). Mo 3aBeplueHun 21-gHEBHOr0 nepuoaa BO34ENCTBUSA,
B 3aBMCUMOCTU OT MOAOMNbITHOrO BMAA U3MEPSAIOT OAUH Mnu ABa BuoMapkepa y camuoB U CaMOK B Ka4YecTBe
MHOWKATOPOB  OCTPOrEHHOM, aHAPOTrEHHOW aKkTMBHOCTM WNM  WMHMOWpOBaHMA apomartasbl. J3TUMKU
ouomapkepamu saenaTca ButennoreHuH (VTG) U XxapakTepuCTUkUu BTOPUYHBLIX MOMOBbLIX MPU3HAKOB.
BuTennoreHnH U3MepsaIoT y ronbsaHa, ANOHCKOW Meaaku U AaHWO, TOraa Kak BTOPUYHbIE MONOBbIE NPU3HaKWU
OnpeAensioTCA TOMNbKO Y rofnbsaHa 1 ANOHCKOW Meaake.

Hacroswumin cranaapt He no3BonseT OOHapyXuTb AHTArOHUCTbl AaHAPOreHoB. 3TOT TeCT He
npeaHasHavyeH Ans MAeHTUdUKALMN KOHKPETHBIX MEXaHW3MOB TOPMOHAmbHbIX PaspyLUEHWd, NOCKOMbKY
noAoNbITHbIE >XUBOTHble 00MNagatloT  340pPOBOWM  «runotanamo-runodusHo-ronagHon» (M)  ocblo
rOPMOHAnbHOW perynsuun M CnocobHbl pearnpoBaTh Ha BeLlecTBa, BO3AencTByloume Ha ocb [T Ha
PasnunyHbIX YPOBHSX.

2 TepMUHBbI U onpeaeneHus

B HacTosiLemM cTaHaapTe NPMMEHUMbI TEPMUHbI C COOTBETCTBYIOLMMU ONpeaeneHnsaMu:

2.1 BenuuuHa 3arpy3sku: XXueon Bec poiGku B 06bEM BOAbI.

2.2 putennoreHnH ¢ocdonunornukonporendH (VTG): lMpeawecrBeHHUK Oenka >xentka saunua,
KOTOPbI 0OObIMHO CUHTE3MPYETCSH Y CEKCyaribHO aKTUBHbIX CAMOK BCEX SILIEKNaayLLuX BUAOB.

2.3 MmakcuManbHas gonyckaemaa koHueHTpauusa (MOK): coctasnsieT npuGnuautensHo 10 % LCso.

2.4 ocb HPG: l'vnotanamuyeckas runodusapHasa roHaganbHasa oCb

2.5 nnoTHOCTL 3aceneHus: Konnyectso pbibok B 00beMe BOALI.

3 OCHOBHbIE MONOXeHUs

3.1 ButennoreHuH (VTG) 0OblMHO NPOM3BOAUTCA MNEYEHbIO CaMOK AlLeKnagyLwux MNO3BOHOYHbIX
JXUBOTHBIX B OTBET Ha LMPKYNSILUMIO SHAOTEHHOro 3CTPOreHa, npealuecTBeHHWKa GEenkoB SIMYHOTO XKenTka,
KOTOPbIA NPOM3BOAUTCA MEYEHBID U 3aTEM NEPEHOCUTCH KPOBOTOKOM B SWYHWUKM, TA€ WCMONb3yeTcA B
pasBuUTUM M U3MEHEHUM OOUMTOB. BuUTEnnoreHuH npakTuyecku He OOHapyXuBaem B NnasMe HespenbiX
CaMOK U CaMUOB pbIO, NOTOMY UYTO OHWU UCMBITLIBAIOT HEAOCTATOK B 9CTPOreHe; OHAaKO MX NeYeHb CrnocobHa
K CUHTE3Y U BblENEHUIO BUTENMMOIEHNHA B OTBET HA 9K30MeHHY CTUMYNALMIO 3CTPOreHa.

3.2 WsmepeHue BUTEMMNOreHUHA WUCMONb3yeTca Ans OOHapYXXeHUs BELLeCTB C  Pasnu4HbIMuU
AHTUICTPOreHHbIMK CBONCTBaMU. OOHAPY>XEHNE AHTUICTPOrEHHbIX XUMWYECKUX BELLECTB BO3MOXHO Yepes
U3MepeHne WHAYKUMM BUTENMOreHMHa y camuoB pbld. WMHAyKUMA BUTennoreHuHa Obina Takke
NPOAEeMOHCTPUPOBAHA MOCNE JKCMOHUPOBAHUS apOMAaTU3UPOBAaHHbIMU aHAporeHamu. CHUXEHWE YPOBHS
LIMPKYNUPYIOLLMX 3CTPOTEHOB Y CAMOK B pe3ymnbTare, Hanpumep, MHrmbuposaHue apomartasbl, pepMeHTa,
KOTOPGLII NpeBpalyaeT aHAPOreHbl B 9HAOTEHHble 3CTPOreHbl B €CTECTBEHHbIX yornoBuax (178 sctpaguon),
MPUBOAUT K CHUXEHWIO YPOBHSI BUTEMNOrEHWHa, WUCNOMb3yemMoro Ansi oBHapyXeHust MHIMbUTOpOoB
apomaTtasbl. buonormyeckas 3HaYMMOCTbL PEakUMsi BUTENMOTEHUHA B OTBET HA MHIMGUpOBaHUE 3CTpOreHa
/apomaTasbl ycTaHOBneHa u xopowo usyyeHa. OaHako npou3BoacTBO VTG y caMOK Takke MOXeT ObITb
MU3MEHEHO TOKCUYECKUM AEeliCTBMEM BELLECTB, HE 00najalowmx 3HAOKPUHHOW TOKCUYHOCTLIO (HanpuMmep,
renaToTOKCUYHOCTD).

U3paHue opmumnanbHoe
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3.3 Heckonbk0 MeTOAOB M3MEpPeHWs ObinuM ycnewHo paspaboTaHbl M CTaHAAPTU3UPOBAHbLI ANA
NMOBCEAHEBHOIO UCMOMb30BaHNUA. DTO KACAaeTCA KOHKPETHbIX BUAOB UMMYHO(EPMEHTHOrO aHanusa (UPA),
UCMOMNb3YIOLINXCA B  WMMYHOXMMUUM METOAOB ANA  KOMWYECTBEHHOrO ONpederieHusi BUTENNOreHuHa,
CMHTE3UPOBAHHOIO B Manbix o00pasuax KpOBM MNKM MeYeHu, COOpaHHbIX OT OTAEeNbHbIX 0coBei pbib.
O6pasubl ana usmepeHua VTG otbupaloT y Tpex BMAOB: TYNOronoBOro ronbsHa (KPOBb), AAHWO Pepuo
(KpOBb UNM romoreHaT) rornoBbI/XBOCTA U MeAaku SINOHCKOM (MeyeHb). Y mepaku HabmniogaeTcss xopoLuas
Koppenauua Mexay KOHueHTpauuen VTG, M3MEPEHHOW B KPOBM M nedeHu. HaGopbl Ans U3MepeHus
BUTEMNMOreHMHa LUMPOKO [AOCTYMNHbI; TakMue Habopbl AOMKHbI ObiTb OCHOBAHbI Ha YTBEPXAEHHOM
BuagocneumduyHom metoae ELISA.

3.4 BTOpWYHbIE NOMOBbIE MNPU3HAKM Yy CamuoB pPbi0 OTAEMNbHbIX BWAOB SABMASAIOTCA BMOMHE
pasnMUUMbIMU, OMPEaEenATCA KONMUYECTBEHHO U PEarupyioT Ha YPOBHU LMPKYNUPYIOLWMX SHAOTEHHbIX
QHAPOTeHOB, B Criyyae TONCTOTOMOBOrO ronbsAHa U MeAaku, HO He ANs AaHUO pepuo, He obnapaiwowero
BTOPUYHbIMU NMOSOBbIMW NMPU3HAKAMM, KOTOPbIE BO3MOXHO U3MEPUTH KONMMYEeCTBEHHO. CaMKkn 0BGHapyKusatot
CNOCOBHOCTL POPMUPOBATL MYXCKUE BTOPUYHLIE MOMOBLIE NPU3HAKU, KOT4a OHW MOABEPraTCs ASWCTBUIO
aHAPOreHHbIX BELeCTB B BOAE. YMEHbLUEHWE BTOPUYHBIX MOMOBbLIX MPU3HAKOB Yy CaMuUOB cneayet
WHTEPNPETUPOBATL C OCTOPOXHOCTBLIO U3-3@ HU3KOW CTaTUCTMYECKON AOCTOBEPHOCTU, U OHWU AOMKHbI ObiTb
NOATBEMKAEHbI SKCMEPTHBIMU OLEHKaMK U ybeauTenbHbiMU Aoka3aTenbcTBaMu. CyLeCcTBYIOT OrpaHuyeHus
K MCMONb30OBAHUIO AAHUO PEpPUO B STOM NpobuT aHanu3e, B CBA3M C OTCYTCTBUEM U3MEPUMBIX BTOPUHHbLIX
MOOBbIX MPU3HAKOB, YYBCTBUTENbHbIX K 4€ACTBUIO aHAPOTEHOTOKCUYHbIX BELWEeCTBaM.

3.5 Y TONCTOronoBOro rofbsiHa rMaBHbIM WHAUKATOPOM BO3AENCTBUA SK3OrEHHOrO0 aHaporeHa
ABNAETCA KONMMYeCTBO GpayHbiX BYropkoB, pacronoXeHHbIX Ha nepegHen 4actu ronoebl Camku. Y meaaku
rMaBHbIM MapKepOM 9K30TE€HHOrO BO3AEWCTBMSA aHAPOrEHOB ABMAETCA YUCAO NanUMnAPHbIX OYropkos y
CaMoOK pbiO.

4 MpuHUMN TecTa

4.1 B npobuT aHanuse camubl U caMKu pslb penpoayKTUBHOrO BO3pacra NnoABepralTca BO3AENCTBUIO
COBMECTHO B TECTOBbIX cocyaax. CoCTosiHMe passeaeHus nossonset audypepeHumpoBaTb Kaxablil nNon, u
Takum 06pa3om ©BA3aTb pesynbTaTbl C AHANM30M KaXKAOW KOHEYHOW TOYKM, YTO rapaHTUpyeT ux
YYBCTBUTESIBHOCTL K 3K30r€HHbLIM XMMUYECKUM BelwecTsam. [0 3aBepLueHuIo TeCTa non NoATBEPXKAAETCA
MaKpOCKOMUYECKUM UCCNEeA0BaHUEM rOHA MOCEe BCKPbITUSA OPIOLLIHOW NONOCTU HOXHULAMM.

WccnegoBaHe HauuHawT C oTbopa pbiG, M3 MOrONOBbsi, KOTOPOE HAaXOAUTCSI B COCTOSIHUM
WKPOMETAHUA; CTapble XMBOTHble He [JOMKHbl UCMonb3oBaTbCA. WMccnegoBaHune npoBOAUTCH C
UCMONb30BaHUEM TPEX KOHLIEHTPaUM BO3AEWCTBUA XMMUYECKOTO BELLUEeCTBA, NIIOC «YUCTLIA» KOHTPOIMb, U
KOHTpOmnbHasA npoba ¢ pacTBoputenem, ecrnu 3To Heobxoanmo. Vicnonb3yioT ABa napannenbHbIX UCTbITAHUS
(kaxkablli cocya, COAEMKUT MATb CaMUOB W MATb CAMOK) AN MeAaku UNu AaHWMO pepuo, Toraa kak Ans
ronbsiHa UCMONb3YIOT YeTbipe pennukauun (KaXkabii cocya, COAEPXMUT ABYX CaMLIOB M 4YeTbipeX CaMKOK).
STOT NPUHUMN YYUTbIBAET TEPPUTOPUAnbHOE MOBEAEHWE CamMLUOB TYMOrofoBOr0 rofibsiHa, COXPaHss npu
3TOM A0CTaTOYHYIO TOYHOCTb aHanu3a. Bpemsi akcnosuuumn cocraenset 21 geHb, otbop ob6pasyoB Takke
OCyLLIeCTBNSAETCA Ha 21 A€Hb.

4.2 Ha 21 pgeHb BCe pbibbl NOABEPraloTCs 9BTaHa3uU. BTOpUYHbIE NONOBbLIE NPU3HAKU U3MEPSIOT Ha
TOMNCTOrONI0BOM FOfbsiHE U Mefake; oToupaloT 06pasubl KPOBU ANS onpeaerieHuss BUTENNOreHnHa y 1aHuo
pepuo U ronbsHa, anbTePHaATUMBHO rONOBa/XBOCT MOTYT ObiTh OTOOPAHBI AMA ONpeAeneHus BUTENNOreHuHa y
[aHno pepuo; neveHb cobpupsatoT anst aHanu3a VTG y Megaku.

5 Kputepumn noctoBepHOCTM TecTa

[ns pe3ynbTaToB TecTa MOryT ObITb MPUMEHEHBI CNIeAyIOLLMe YCIOBUA:

-CMEPTHOCTL B BOAE (MNWM pacTBOPUTENE) He AOoSmkHA npesbicuTb 10 MPOLEHTOB HA MOMEHT
OKOHYaHuA nepuoaa BO3AEeNCTBUS;

-KOHLIEHTpaunsl paCTBOPEHHOIO KMCNopoaa A0MKHA COCTaBNATb, N0 KpanHen mepe, 60 NpoueHToB OT
KOHLEHTpaLMK HacCbILEHUS KUCMOPOAOM BOAbI MPU TeMNepaType 3KCNepuMEHTa;

-TeMnepartypa BoAabl He gormkHa konebatbeca bonee, yem Ha £ 1,5 °C Mexay TECTOBbIMKU COCyAaMU B
noboi MOMEHT NPOBEAEHUA TECTA, U NOAAEPHUBATLCA B Npeaenax ananasoHa B 2 °C, onpeaeneHHbIX ans
TECTUPYEMbIX BUMAOB;

-MOMYYEHHbIE AaHHbIE AOIKHbI AEMOHCTPUPOBATb, YTO KOHLEHTpauWW TECTUPYEMOrO BELLECTBA B
pacTBope nogaepxuBaroTcs B npegenax + 20 % oT cpeHeB3BELLEHHbIX 3HAYEHWA.
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6 OnucaHue metona

6.1 O6opyaoBaHue

CraHpgapTHoe nabopaTtopHoe o6opyaoBaHue, B YaCTHOCTY:

- kucnopogomepsl U pH MeTpb;

- o6opyaoBaHue Ans onpeaeneHns XeCTKOCTU U LUENOYHOCTU BOAbI;

- Hagnexawun npubop Anst KOHTPONA TEMNEPATYPbI, NPEANOYTUTENLHO HENPEPBLIBHOTO AEWCTBUS;

- EMKOCTH, BbIMOMHEHHbIE U3 XUMUYECKM MHEPTHOTO MaTepuana u umetroLume obLem
COOTBETCTBYIOLLMI PEKOMEHAYEMOV 3arpy3ke U NIOTHOCTU 3aCenNeHust;

- CBEXWI cybcTpaT Ansi TYNOronoBoro rofbsHa U JaHUo pepuo;

- BECbl COOTBETCTBYIOLLErO Knacca TOMHOCTU (£ 0,5 mr).

6.2 Boaga

Ona sKkcnepuMeHTa MOXEeT ucrone3oBaTeCA nobad Bopa, KoTopas obecrnevuBaeT yCnoBUS
JONMrOBPEMEHHOTO BbDKMBAHUA W POCT TECTOBbIX BUAOB. OHAa JOMXKHA UMETH NOCTOSIHHLIE XapakTepUCTUKN B
TeyeHue nposefeHus Tecta. pH Boabl AOMKHO ObiTh B AManasoHe oT 6,5 Ao 8,5, HO BO Bpemsi Tecta 3TO
3Ha4yeHne JOMKHO Komnebatbcs B npegenax x 0,5. UtoObl rapaHTMpoBaTth, YTO BOAA, UCMOfMb3yemasa And
pasbaBnenusi, He OyaeT BnMATb Ha pe3ynbTaTbl 3KCnepuMeHTa (HanpuMmep, nytem o6pa3oBaHus
KOMMMEKCOB C TECTUPYEMbIM BELLECTBOM), AOMKHbI ObiTh B3ATbI NPOOLI BOAbLI ANS aHanu3a. Heobxoanmo
Kaxkable TpU Mecsua B pasbaBnsioLLen BOAE USMEPATb KOHLEHTpauUuIo Tskenbix metannos (Cu, Pb, Zn, Hg,
Cd, N 1 T.40.), OCHOBHbIX aHUOHOB U KaTMoHOB (Ca, Mr, Na, K, Cl, SO4 u 1. a.), nectuynaoB (obuiee
cogepxaHue docop M XNOpOopraHMYECKUX BELLECTB), COAEPXaHMe OBLLero OpraHM4eckoro yrnepoaa u
CyXOro ocrartka Ans 1oro, YTo6bl UMeTb YBEPEHHOCTL B TOM, YTO BOAA ABMSAETCS OTHOCUMTENbLHO NOCTOSIHHOM
no CBOEMY cocTaBy. Ecnu cyLlecTBYIOT gokasaTenbCTBa TOr0, YTO Ka4YeCTBO BOAbl MOCTOSIHHO B TEYeHue
roga, onpeaeneHns MoryT ObITb MEHEE YaCTbIMU (HAaNPUMEP, KaXable LUeCTb MECALIEB).

6.3 TecTOBbIE PAacTBOPbLI

6.3.1 TecToBbIE paCTBOPbLI TPEOYEMbIX KOHLEHTpALMA TOTOBATCA MyTEM pasbaBneHus OCHOBHOIO
pacrteopa. OCHOBHOW pacTBOp MOArOTaBMWUBAETCA MyTEM PacTBOPEHUs HEOBXOAMMBIX BELLECTB B BOAE C
MCNOJIb30BAHMEM MEXaHWUYECKUX CPEeAcCTB (Hanpumep, MarHWTHbIE WM YNbTPasBYKOBble Meluanku). Ons
nosy4eHuss Heo6X0aMMOro KOHLEHTPUPOBAHHOTO PACTBOPA MOXHO UCMOMb30BaTh TabnuLbl pacCTBOPUMOCTH.
Mcnonb3oBaHue pactBoputenein He pekoMeHayetcs. OAHaKO, B Cryyae, ecrnu 9T0 Heo6X0AUMO, HYXHO
OTAENbHO MOCTaBUTb KOHTPONbHYIO npofy C pacTBOPUTENEM B TOW ke CaMOi KOHLUEHTpauuu, 4to U B
akcnepumeHTe. Belbop pactBoputens OygeTr onpeaeneH  XMMWYeCKUMM  CBOWCTBaMM  BELLECTBa.
PekomeHayemas makcumanbHasa KoHUeHTpauua pacteoputena 100 mkn/n.

PekomeHayeTCcs MWMHUMM3MPOBATb KOHLUEHTPAaLUIO pacTBoputensi Be3ge, rAe 93T0 TeXHWUYECKu
BbINOMHUMO (B 3aBUCUMMOCTU OT (PU3UKO-XUMUYECKUX CBOINCTB TECTUPYEMOrO BELLECTBA).

6.3.2 MoxeT ObITb MUCNONb30BaH AMHAMUYECKUI (NPOTOYHBLIN) TUN IKCepumeHTa. Takou Tect Tpebyer
YCTaHOBKM CUCTEMbl HEMPEepbIBHOrO pacnpeaeneHus u pa3baBneHuMsi OCHOBHOTO pacTBopa TECTUPYEMOro
BeLecTBa (HanpuMep, 403aTOPHbI HACOC, NPONOPLMOHANbHLIN pa3baBuTens, cMCTeMa pacTBOpPeHNs), Ans
obecneveHuss psga KOHUEHTpaUWM B TECTOBbIX akBapuymax. OObeMHble CKOPOCTM MOTOKA OCHOBHbIX
pacTBopoB M pa3baBnswoLen BoAbl AOMKHbI NPOBEPATLCA PErynsipHO, NPeANoYTUTENbLHO E€XEeJHEBHO, BO
BPEMS TECTA U HE AOSMKHLI MeHATLCA Oonee yem Ha 10 % B TedeHue Tecta. Heo6x0aMMO C OCTOPOXKHOCTLIO
MCNONb30BaTb HU3KOCOPTHbIE MIAcTUKOBblE TPYOKU WUnM Apyrue marepuarbl, KOTOPble MOIYT COAepXartb
GuonorMyeckn akTMBHble BeluecTBa. Boibupass matepuan Ansi nepekavuBalolleil CUCTEMbl, Heobxoaumo
YYUTBIBATL BO3MOXKHYIO aACOPOLMIO UCTILITATENBHOIO BELLECTBA HA STOM MaTepuarne.

6.4 ConepxaHue pblb

6.4.1 MNoaonbiTHble pbiObl AOMKHBLI ObITb 0TOOPaHbI U3 nabopatopuii, NPeANOYTUTENBHO U3 OAHOWN
naGopaTopuun, KOTOPbIE aKKIIMMATU3MPOBaHbLI B TEUEHUE, MO KpaiHeN Mepe, ABYX HeAenb A0 TeCTa Npu Tex
Ke YCNOBUSIX Ka4yeCcTBa BOAbl U OCBELLEHUSI, KOTOPblE UCTONb3YIOTCA B 3KCepumeHTe. BaxHo cobniogatb
HOPMY 3aCeneHns B aKkBapuyMbl AN KX40ro Buaa poid.

6.4.2 lMocne 48-yacoBOoro nepuoga akkNUMaTuU3auuu PErucTpupyloT CMEPTHOCTb MO CreayloLwum
napameTpam:

- 6onee 4yem 10 % cmMepTHOCTb BbIGOPKM Yepes CeMb AHEN: UCKITIOHAIOT U3 IKCTIEPUMEHTA BCIO rpynny;

- CMepPTHOCTb Mexay 5 % u 10 % BbIOOPKU: akKNMMMaTM3aumsl B TEYEHUE CEMMU AOMONHUTENbHbLIX AHEN;
ecnu 6onbe, Yem 5 % CMepTHOCTb B TEYEHUE AONOMHUTENbHLIX CEMU AHEN: UCKMIOYAIOT U3 IKCMEepUMEHTa
BCIO rpynny;

- CMEPTHOCTb MeHbLLE 5 % BbIOOPKU Yepes ceMb AHEN: pPblObl AONYCKAIOTCS K TECTY.

6.4.3 PbiObl HE AOMKHBI MONYYaTh NeYeHue B criyyae 6onesHu BO BpeMsl NepMoAa akknumaTusauuu, B
nepuoa nepea IKCMo3uuUen unu BO BpeMs Tecra.

6.5 NMpeasapuTenbHas 3KCNO3ULMA U BbIOOP pbI6

6.5.1 PexomeHayeTcsa HelenbHbIA Nepuoa NpeaBapuTENBHON IKCNO3UUUM C PbiOKamm, NOMELLIEHHBbIMK
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B €MKOCTW aHanoruyHble peanbHOMy TecTy. Pbi® HeoOXoaumoO XOpoLlO KOPMWUTL B TE€YeHMe nepuoaa
akknumaTusauum M 9kcnosvuuu. [lepuod 9KCMO3MUMU  HaYMHAKT C OTOOpa B3POCHbIX CEKCyanbHO
AuMOpdHbIX 0cobein 3 nabopaTopHON MOCTaBKMA MOMOBO3PENbIX XUBOTHbIX (HANPUMeEp, C BblpaXeHHbIMU
BTOPUYHbLIMW MOMOBLIMW NPU3HAKaMW, 3aMETHbIMWU Y TYMOrOfIOBOro rofibfiHa U Meaaku), NPUrogHLIMKU Ans
passegeHus. [Ona opueHTupa (9TU KPUTEPUM HE MOTYT pPacCMaTpuBaTbCA WM3ONUPOBAHO OT (DaKTUYECKM
HabmnaaeMoro penpoaykTUBHOTO CTaTyca KOHKPETHbIX pblB), TYMOronoBbld TONbsAH [AOM¥KEH ObITbh
npubnuautensHo (20 + 2) HepenbHOro BO3pacTa, NpW YCMOBMM, 4YTO pPbIOKM BblpalMBanucs MNpu
Temnepartype (25 £ 2) °C B Te4yeHue BCen NPOAOMKATENLHOCTU XU3HW. ANOHCKaA Medaka 4omkHa ObiTb B
Bo3pacte npubnuautenpHo (16 + 2) Heagenb, coaepxailasacs npu (25+£2)°C B Te4eHMe BCel Xu3Huu. JaHuo
pepuo AOMmkHbI ObITe NpUBnM3nTEnsLHO B Bo3pacTe (16 + 2) Heaenb NpW KynNbTUBUPOBaHWUM npu (26+ 2) °C.

6.6 KoHuenuua Tecta

6.6.1 Tpu KOHLIEHTpaLMM TECTUPYEMOrO BELLECTBA, OAMH KOHTPONb (BOAA) U, ecnn HeoBxoaumo, OauH
KOHTPONb C MCNOMb3yembiM pactsoputenem. JaHHble MOryT ObiTb OOBLEKTOM CTaTUCTUYECKOro aHamnu3a,
MO3BONAOLLEro OnpeAenuTb CTaTUCTUYECKM 3HaYMMble pPasnuMuuMa Mexay pesynbTaTamu KOHTPOns WU
akcrnepumenTa. Ctatuctuyeckas obpaboTka nonesHa Ans YCTAHOBMEHMA APYTUX BO3MOXHBIX AONTOCPOYHbIX
HeraTuBHbIX 3PEKTOB (HaNnpUMep, BbDKMBAHUE, pa3BUTME, POCT U BOCNPOM3BOACTBO) BELLECTBA.

6.6.2 Ona gaHno n mepgakm Ha 21 AEHb SKCMEPUMEHTa B IKCNEPUMEHTANbHLIX Fpynnax Kakaon
TECTUPYEMOW KOHLEHTpauun (NsATb camMuUOB UM NSATb CaMOK B Kaaow W3 ABYX NOBTOPHOCTEW) U B
KOHTpone(six) 6epyT npobbl HA BUAMOrEHWH, U BTOPUYHbIE NONOBbLIE NPU3HAKWU, A€ 3TO NpUMEHuMo. AnA
TYNoOrornoBoro ronbsiHa Ha 21 AeHb 9KCNO3ULMKU CaMLIOB U CamoK (ABa caMua W YeTbipe CaMKu B KaXKAOW U3
YyeTbipex pennukauuin), U B KoHTpone(six) 6epyT npoGbl AN U3IMEPEHUS BUTENNOFEHWHA, U NPOBEPKU
BTOPUYHbIX NOJ10BbIX MPU3HAKOB.

6.6.3 BbIOOp TECTOBbLIX KOHLEHTpauui

6.6.3.1 nA 9T0ro Tecra caMomn BbICOKON TECTUPYEMON KOHUEHTpaumuen AomkHa ObiTb MakCUMarnbHO
aonyckaemas koHueHTpauua (MOK), yctaHoBneHHas B Xxo4e npeaBapuTenbHOro SKCNEpUMEHTa Unu apyrux
AaHHbIX TOKCMYHOCTU, UMW €€ NPUHUMAIOT paBHON 10 Mr/n, wnu onpeaensioT, UCX0AA U3 MaKCUMAarbHOW
pacTBOPMMOCTU B BOAE, BblOMpasi camylo HU3KYI0 KOHueHTpauuio. MOK onpeaensaioT kak camyto BbICOKYIO
TECTOBYIO KOHLIEHTpaLMIO BELLeCTBa, KOTopas npuBoaut kK meHee, yem 10 % cmepTtHocTU. Ucnonb3oBaHue
3TOro noaxopa npeanonaraer, YTO CyLIECTBYIOT OSMNUPUYECKUE [aHHble NO OCTPON UMW  ApYrow
TOKCMYHOCTH, NO KOTOPbIM MOXET ObiTb oueHeHa MJAK. OueHka MOK moxeT ObiTb HETOMHOM M OObLIYHO
TpebyeT HeKOTOPOro 06GCyXaeHus.

6.6.3.2 TpebyloTCs TPM TECTOBbLIE KOHLIEHTPaLMK C NOCTOSIHHLIM (haKTOPOM, He npeBbiluaiowmm 10, u
KOHTponb G6e3 BewecTsa (B cny4ae HeoOXOAMMOCTM, U KPOME TOro KOHTPONlb C pacTBOpUTENEM).
PekomeHayeTca amanasoH daktopoB pasbaenenus mexay 3,2 u 10.

7 Mpouenypa

7.1 BbiGOp U B3BelLMBAHNE IKCNEPUMEHTANILHbIX PbIO

BaxxHO MMHMMM3MpoBaThL pa3bpoc B Bece pbibbl B Hauane tecta. COOTBETCTBYIOLMIA AMana3oH
pasMepoB pasnuyHbIX BUAOB, PEKOMEHAYEMbIX ANA TecTa, NpuBeAeH B npunoxeHun A. [ina Bcen naptuu
pbl6 MCNOMb3yeMbIX B TECTEe, AMana3oH BECOB OTAENbHO ANsl CaMUOB M CaMOK AOJDKEH HaXOAUTLCS MO
BO3MOXHOCTU B npegenax 20 % OT cpeaHeapudMeETUHEeCcKOro Beca pbiObl OAHOIO M TOr0O e Mnona.
PekomeHayeTcs B3BeCUTb MOABLIGOPKM B NapTuuM pbid Ans OLEHKU CpefHero Beca nepej Hayanom
3KCMepuMeHTa.

7.2 YcnoBus 3KCNOHUPOBaHUA

7.2.1 MpoOoOMKUTENBHOCTb

MpogommTtensHocTb Tecta - 21 pJdeHb nocne nepuoga nNpPeaBapUTErNbHOW  SKCMO3ULUM.
PekoMeHayeMblin nepnoa npeaBapuTeNbHON 3KCNO3NLMU—0AHA HEAENS.

7.2.2 KopmneHue

7.221 Pbi® HeobXoAMMO KOPMWUTb COOTBETCTBYIOLUMM KOPMOM B OObeMax AOCTaTOYHbIX Ans
nogaepxanus usnyeckonn opmbl. Heobxogumo cobniogate OCTOPOXKHOCTb, 4YTOOBI M3BexaTb pocTa
MWUKPOOPraHU3MOB WU NOMYTHEHUSA BOAbI. PekomeHayeTcsa exeHEBHYIO NOPLUIO pa3aenuTb Ha ABE UMM TPU
paBHbIX YacTU AN MHOTOKPATHOrO KOPMIEHUSI B CYTKW, pa3fensisi Kaxaoe KOpMIeHue, Nno KpamHen mepe,
Tpex4acoBbiM NPOMEXyTkoM. Kopm MOXHO AaBaTb OAHOM GONbLUON MOpuMei BO BPEMSI BbIXOAHbIX AHEN.
KopMneHvne Heobxoamnmo npekpatutb 3a 12 YacoB A0 Ha4Yana BblOOPKU/BCKPLITUS XUBOTHbIX.

7.2.2.2 Muwa pbibbl AomkHa ObITb NPOBEpeHa Ha HanNWuWe 3arps3HAOLIMX MPUMECEN, TaKMX Kak
XropopraHu4yeckue necTuumabl, NONNUUKIMYECKHE apomaTtuyeckue yrnesoaopoabl (MAY),
nonuxrnopuposaHHele 6udenunnsl (MXB). KopM C BbICOKMM ypOBHEM (PUTOSCTPOreHOB, KOTOPbLIA MOXET
nocTaBuUTb MOA Yrpo3y TOYHOCTb aHanu3a, Kak M3BECTHble aHTarOHUCTbl acTporeHa (Hanpumep, 178
3CTPaanos) HeaonycTum.
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7.2.2.3 HecbepeHHas nuwia u doekanum 4oMmkHbI YAANSATLCS U3 TeCTOBLIX EMKOCTEN, NO KPanHen
Mepe, iBa pa3a B HEAENio, Hanpumep, C NOMOLLLIO TLLATESNbBHOW 0YUCTKM AHA C NOMOLLLIO CUGOHA.

7.2.3 CBeT n TeMmneparypa

doTonepuoa u TemnepaTtypa BoAbl 4OMKHBI COOTBETCTBOBATL TpeboBaHUAM COAEpPKaHUSA BUAOB.

7.3 YacToTa aHaNnUTUYECKUX U3MEepPEeHnn

7.3.1 [o Hayana nepuoaa 3KkCno3uuumn aomikHa ObiTb NPOBEpPEHa cucTema BHECEeHUus BellecTsa. Bee
HeobXoANMbIE aHanNUTUYECKMe MEeTOAbl AOMKHbI ObiTb NPOBEAEHDI, BKNOYan UHPOpMaLMIo O CTAbNABHOCTH
BellecTBa, B TecTupyemon cpeae. Bo Bpema Tecta KOHLEHTpaUuio TECTUPYEMOro BeLecTsa onpeaensior
yepe3 paBHble NPOMEXYTKM MO CNeaylwuM napaMeTpaMm: OObEMHbIE CKOPOCTU NOTOKA pacTBOPUTENs U
OCHOBHOIO pacTBopa U3y4aemoro BeLecTBa. MsmMepeHusi oCyLLEeCTBAAIOT N0 BO3MOXHOCTU €XEAHEBHO, HO
pexe 4YeM OBa pasa B HeAenio, OHM He AOSMKHbl M3MeHsATbeA Gonee, yem Ha 10 % B TeueHue TecTa.
PekomeHayeTca uamepuTb akTUHECKue KOHLEHTpALMM BeELeCcTBa BCEX COCyAax B Hayane Tecta U B
exeHeaenbHbIX UHTEepBanax nocne aToro.

7.3.2 PekomeHayeTca OOOCHOBLIBATbL pe3ynbTaTtbl HA WU3MEPEHHbIX KOHUEHTpauusx. Ecnu
KOHLEHTpauus TeCTOBOrO BeLLeCcTBa B pacTBope Obina yaoBneTBOPUTENLHO NogaepkaHa B npeaenax 20
% OT HOMWUHaANbLHOW KOHLEHTPauuW B TEYEHUE BCEro TecTa, TO pesynbTaTbl MOryT ObiTb NPUBA3AHLI UK K
HOMMHAINBHOW KOHUEHTPaLMKU, UK K U3MEPEHHbIM 3HAYEHUSIM.

7.3.3 Mpu HeoGxoaumoctu 06pasubl AOMiHbI ObITb OTHUNLTPOBAHLI (HANpUMeEp, C MOMOLLbLIO
dunbtpa ¢ pasmepamu nop 0,45 mkm) unum oTueHTpudyrMposaHbl. LleHTpudyruposaHue asnaeTcsa
npegnouytTutTenbHeiM. Ecnu  Tectupyemoe BewlectBo He aacopbupyeT Ha ¢unbTpbl, (unbTpauus
npuemnema.

7.3.4 Bo BpemMmsa TecTta pacTBOPEHHbIN KUcnopoa, Temneparypa u pH cpeabl A0SKHbI M3MEPATLCA BO
BCEX TECTOBbIX COCyAax, Mo KpavHen mepe, pa3 B Hepemo. O6was XecCTKkoCTb U LWEeNOYHOCTb AOMKHbI
NU3MepAaTbLCHA B O4HOM COCyAe C CaMOl BbICOKOW KOHUEHTpauuen pa3 B Hegenio. TemnepaTtypa AOMmkHA
NpoOBEPATLCS HENPEPLIBHO, MO KpaliHel Mepe, B OIHOM TECTOBOM cocyae.

7.4 Ha6noaeHusa

Psa ofwux 6uonorMyeckux peakuun (BbDKMBAHME, Hanpumep) W UEeneBblX TeCToB (YPOBHU
BUTENIMOreHMHa, HanpuMep), OLEeHWBAIOTCA B XOAE UINKU MO OKOHYaHMM TecTa. KOnu4yeCTBEHHLIN KOHTPOMb
NNOAOBUTOCTM MOXHO, NpPU HEOOXOAUMOCTW, NPOBOAUTL €xeaHEeBHO. W3MepeHus U OUEHKM 3TUX
BGromapkepos, 1 MX NOJIE3HOCTb, ONUCHLIBAIOTCA Jarnee B JaHHOM PYKOBOACTBE.

7.4.1 BbpkuBaeMocCThb

PbiGkn paomkHel obcneaoBaTbCA €XeaHEBHO BO BPEMS TECTOBOIO mepuoja W CMEPTHOCTb B STOT
nepuoa AormkHa permctpupoBaTbe. MepTBble pbibkuM AOMKHbI yAAnNsATLCA KaK MOXHO ckopee. 3aMeHsiTb
MEPTBbIX PbIBOK B KOHTPOME UMM B TECTOBbLIX COCyAaX Henb3s. Mon pbib, KOTOPbIE TMOHYT BO Bpemsi TeCTa,
AomkeH ObITb onpeaeneH MakpoCKONUYECKON OLEHKO roHaa,.

7.4.2 NoBeaeHne U BHELWWHUIA BUA

7.4.2.1 NMo6oe OTKNOHEHME B MOBEAEHUWN (OTHOCUTENBHO KOHTPOMSA) AOMMKHO ObiTb OTMEYEHO; 3TO
MOXeT OblTb NPOABMEHWEM OOLLEl TOKCUYHOCTM, BKIOYas TUNEPBEHTUNALUIO, HECKOOPAMHUPOBAHHOE
nrnaBaHue, NoTePI0 PaBHOBECUA, HEMOABWXHOCTb UMM aTUNMYHOE kopMmnenue. CrneayeT Takke OTMeuvaTb
nobble BHELWHWE aHoManuu (HanpuMep, KpOBOTEYEHMe, u3MeHeHue upeTa). CneayeT nNposiBNSATb
OCTOPOXHOCTb MPWU WHTEPNpeTaunMn 3TUX NPU3HAKOB TOKCUYHOCTM, TaK KaK OHU HE SIBMSAIOTCA HAAEXHbIMU
cBMAEeTENbCTBAMM OUOMAPKEPOB O MOTEHUMANbHOM BO3AEACTBMM HA SHAOKPUHHYIO CUCTEMY. 3Tu
HabnogeHnsa MOryT Takke NPesocTaBUTb KavyeCTBEHHY WHGOPMauMio NONE3HYI0 AN NaHMpPOBaHUS
Oyaylwmx 9KCnepuMeHToB Ha pbibkax. Hanpumep, TeppuTOopuanbHyld arpecCUBHOCTb CaMLOB  UIU
MAcCKynuHM3auMi0 CamOK Yy TOJICTOTONOBOrO rOfibAHA MO BO3AEWCTBUEM aHAPOreHOB. XapaKTepHoe
noBeJeHNe AaHUO BbIMETbIBaTb MKPY C MEPBbLIMU Nyd4amMu CONHLA MOXET MEHATbCHA Noj BO3AEWCTBUEM
9CTPOreHoB unn aHTMaHaporeHos.

7.4.2.2 HabnwogeHusa 3a Ka4eCTBEHHLIMWU U3MEHEHUSIMM B MOBEeAEHUU PbIGOK BaXKHbI TaK XXE U Npu
oTOope 3KCepUMeEHTarnbHbIX XXUBOTHbLIX. HEKOTOpbIE aKTUBHbLIE ANSA 3HAOKPUHHON CUCTEMbI BELLIECTBA MOTYT
HEMEANEHHO MOBMUATbL Ha cneaylowme O0COoGEHHOCTU NOBeAeHMs TYMOronoBOrO roOfibsiHA:  OKpacka
(oceeTneHne nnu NOTEMHEHUE), PaBHOMEPHOCTb OKpackn (Hanuuue BepTUkanbHbIX NOOC) U hopma Tena (B
paroHe ronosbl 1 rpyau). Moaromy HabnwoaeHna 3a pusmyeckum NoABNEHNEM PbiGbl JOKHLI MPOBOAUTHLCS
B TEYEHME BCEro TecTa BMIOTh 0 €r0 3aBepLueHus.

7.4.3 3BTaHa3uA pbIGbLI

Ha 21 aeHb, TO ectb Npu 3aBepLUEHUN IKCNO3ULIUK, PbIOKU AOMKHLI ObiTb NOABEPrHYThHI 9BTAHA3UU C
noMoOLULIO pacTBopa TpukauHa (TpukauHa MeTaHcynbdoHat, Metacain, MS 222 (CAS 886-86-2) B
KOHUeHTpauun ot 100 po 500 wmr/n, OydepusosanHoro ¢ 300 mr/n NaHCO3 (CAS 144-55-8),
NPEAHA3HA4YEHHOTO ANsi CHWKEHUA Pa3apakeHns Crm3ncTon obonoyku; 3atem cobupaioT KpoBb U TKaHb Anst
onpeaeneHun BUTENNOreHnHa.
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7.4.4 HabniogeHue 3a BTOPUYHBLIMM NOMOBbLIMU NPU3HAKaAMU

HekoTopble 9HAOKPUHHbIE HAPYLLUEHUS MOTYT BAWATb HA BTOPUYHbLIE MOJIOBbIE MPU3HAKK (KONMUYECTBO
OpayHbIX OYropkoB y CaMLIOB TYNOroyioBOro ronbsHa, nanunnsipHoie 6yropku y camuoB meaaku). Hekotopbie
BEL|eCTBA MOFyT Taloke BbI3blBaTb AHOMAMbHbIE MPOSIBIIEHUS BTOPUYHbLIX MOMOBLIX MPU3HAKOB
npeacTaBuTeENen Apyroro rnona; Hanpumep, aHTarOHWCTbl PeLenTopoB aHApOreHa, Takue Kak TPeHOONOH,
METUNTECTOCTEPOH U AUTMAPOTECTOCTEPOH, MOrYT NPUBECTU K PaA3BUTUIO Y CAMOK TYMNOrofioBOro rosibsiHa
OGpayHbix GYropkoB UMM MOSIBNEHUIO MAMUAMNAPHLIX NOMOC Yy caMOK Meaaku. Tawke Gbino OTMEYEHOo, YTo
AHTaroOHUCTbI PELIENTOPOB 3CTPOreHa MOryT NPUMBECTU K YMEHbLLEHMIO Yucna GpadyHbix OyropkoB u pasmepa
3aTbINOYHON MOAYLLKM Y B3POCMNbIX CamuoB. Takue mopdonoruyeckue HabnoAeHUst MOryT NpeaoCcTaBuTb
NOME3HYl0 KAYEeCTBEHHYID U  KOMMYECTBEHHYI0 WHGOPMauuil0 Npu  NNAHMPOBAHUM  AanbHEWLInX
uccneaosaHuin. Yucno u pasmep 6payqHbix OYyropkoB y ronbsiHa U nNanunnsipHble OYyropkM y megaku moryT
ObITb ONpeaeneHbl KONUYECTBEHHO HEMOCPEACTBEHHO B XOA€ 9KCNEPUMEHTA UMW NO3JHEE B COXPAHEHHbIX
obpasuax.

7.4.5 Burennorenut (VTG)

7.4.5.1 KpoBb cOOMpalOT M3 XBOCTOBOW AapTEpPUW/BEHbI KaMUISIPHON TPYOOUKOW C renapuHoMm C
NOMOLLbIO MUKPO FreMaToKpuTa Mnu LUNpULlemM ¢ NOMOLLbIO MYHKUMM cepaua. B 3aBucumoctu ot pasmepa
pbibku cobupaemblie 06bEMbI KpOBU KOnebntoTca oT 5 40 60 Mkn AN ronbAHa U OT 5 40 15 MKN AN AaHKO.
Mna3smy oTAENAIOT OT KPOBU LIEHTPUMYrMPOBAHUEM U XPAHAT C MHIMOUTOpaMK npoTeasbl npu MuHyc 80 °C
[0 aHanusa Ha VTG. Y meaakv Ang aHanu3a ucnofnb3yeTcs NeYeHs, Y AaHUO Takke MOXKET UCNONb30BaTLCS
KaK UCTOYHUK TKaHW AN aHanui3a BUTENOr€HUWHa romoreHart ronosbl/xBocta. Usmepenne VTG AOMmMKHO
NpoBOAUTLCA MO YTBEMKAEHHOMY romoniormndeckoMy metogy ELISA ¢ ucnonb3oBaHMEM FOMOSIOrMYECKUX
craHgaptoB M antuten VTG. PekomeHayeTca ucnonb3oBatb METOZA, CNocOOHbIn 0OHapyxwmTb VIG B
nnasme Ha YPOBHE HECKONbKUX HI/MI Mra3mbl(HI/MN TKaHW), KOTOPbIA sBNsSieTcsl (hOHOBbIM YPOBHEM ANS
MHTAKTHbIX CaML0B pbib.

7.4.5.2 Koutponb kadecTtBa aHanusa VTG [JoCTMraetcs € MOMOLUBIO CTaHAapTHbIX Habopos
XUMUKATOB U AyOnupoBaHuem aHanu3a. Ans kaxaoro metoaa ELISA ctpoutcs matpuua achdekra (3chdekr
pasbaBneHua nNpobbl) ANA onpeaeneHus MUHUManbHOrO chaktopa pasbaeneHus. Kaxgas nnactuia ELISA,
ucnonbdyemas Ansa avanusa VTG, AomkHA BKAOYaTb CNeayiolme KOHTPOnbHble 06pasubl: WecTb
CTaHAAPTHbLIX KanWOpPOBOYHbIX PacTBOPOB, OXBaTbIBAOLMX OXWMAAEMbIA AWanasoH  KOHLUEHTpauwii
BUTENNOr€HMHa, U OAWH XONOCTOM ONbIT, NPOAHANU3UPOBAHHBLIN B [ABYX MNOBTOPHOCTAX. CTeneHb
NOrnoLIeHNss CBeTa B XOMOCTbIX Npobax AOMmKHA COCTaBUTb MEHbLIe 5 % makcumanbHon abcopbumm
CTaHAapTHOrO KanuobpoBOYHOro pacreopa. [omkHbl OblTb MPOAHAaNU3MpPOBaHbl ABE NPO0bLI  KaXXAoro
Tunosoro pasbaeneHusa. B cnyyae pasbpoca mexay nOBTOpHOCTAMM 6Gonee yem Ha 20 % aHanus

MOBTOPSAIOT.
2

7.4.5.3 KoachduumueHT koppenauum (R ) Ana kanubpoBOYHbIX KPUBBLIX AOMMKEH ObiTb 6onblie 0,99.
Bbicokas cTreneHb KoppenauuM HegoCTaTouHa, Ang Toro YytoObl rapaHTMpOBAaTh aAEKBaTHOE Npeacka3aHue
KOHLEHTpauun BO BCeX AgnanasoHax. B 4ONONHeHMe K Hanu4uio 4OCTaTO4HO BbICOKOW KOPPENALMN 3HAYEHUN
KannOpOBOYHON KPUBOWM K KOHLIEHTPALMKN Ka)a0ro CTaHaapTa BblMUCHAIOT KPUBYIO CTaHAApPTHLIX PACTBOPOB,
KoTOpas AormkHa HaxoanTbca mexay 70 % un 120 % OoT ee HOMUHaNbLHOM KOHUEeHTpauuu. Ecnu HomMMHanbHas
KOHLEHTpauusa pacrnonoXeHa JAaneko OT JIMHUKM perpeccum kanubpoBOYHOro rpaduka (Hanpumep, npu
Bornee HU3KMX KOHLEHTpauusX), 3TO MOXET NPUBECTU K HEOOXOAUMOCTU pa3buTb KanmbpPOBOYHYIO KPUBYIO B
HWM3KOM W BbICOKOM AManasoHax WMu K UCMOSb30BaHUKD HENMUHEMHOW MOAENM, YTOObl MMETL BO3MOXHOCTb
I/ICFIOJ'Ib3gBaTb nony4YeHHble pesynbTaTbl abcopbuun. Ecnu kpueas pasbuta, Kaabli €ee CermeHT AO0JKeH

umeTtb R > 0,99.

7454 Tlpegen o6HapyxeHua (LOD) o6o03HauyaeTcssi Kak KOHLUEHTpauusi HaumMeHbLUero
aHanUMTUYECKOro CTaHaapTa, npeaen konuyectseHHoro onpeaenenusa (LOQ) NOHMMAIOT Kak HaUMEHbLLYIO
KOHLEHTPaLUI0 HAaMMEHbLLETo CTaHAapTa, YMHOXEHHYIO Ha CaMblii HU3KUIA dpakTop pasbaBneHus.

7.4.5.5 B geHb BbIMONHEHUs] aHanu3a Ha BUTENJOreHWH, MPOBOASIT aHanu3 yCurneHHoro obpasua
CTaHJapTHOro pacTBopa. Tak e CUCTeMaTUM4YeCKu CBEPSIIOT OTHOLUEHWUSA MEeXAy OXKuaaemon U U3MEPEHHOMN
KOHLUEHTpaLUMeW, BbINONTHEHHON B TOT e A€Hb.

8 PesynbTart u oTueTt

8.1 OueHka OTBeTOB OMOMapKepoB € NOMOLLLIO AUCNEepPCUOHHOro aHanusa (ANOVA)

Ytobbl maeHTUUMUMPOBATL MNOTEHUMANbHOE BO3AEWCTBME BELLUECTBA Ha 9SHAOKPUHHYIO CUCTEMY,
CpPaBHMUBAIOT pe3ynbTaTbl OMbITHOW U KOHTPOMNbLHOW IPymnm, ¢ NOMOLLBIO AUCNEPCUOHHOro aHanusa (ANOVA).
Ecnu ucnonb3yeTcs KOHTPOMb, COAEpXALLMii pacTBOPUTENb, COOTBETCTBYIOLUMWA CTAaTUCTUYECKUA TecT
JOMKeH OblTb BLIMOMHEH MEXAQYy KOHTPONeM C BOAOW M KOHTPOMNEM C pacTBopuTeneMm [Ans Kaxaoro
HabnoaaeMoro agpadekTa.
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Bce paHHble, CBA3aHHbIE OMONOIMYECKON peakumen, AoMmKHbl ObiTb NPOAHANU3NPOBAHLI U NPUBEA EHBI
B npmuBA3Ke K nony. Ecnu runoresa He NpoBEPATCA € NOMOLLBIO NApPaMETPUHECKUX METOAO0B—HEHOPManbLHOe
pacnpeaenenue (Hanpumep, Tect Lanupo-Bunka (Shapiro-Wilk) wnu reteporeHHaa gucnepcua (Tect
Bapnetra (Bartlet) wnu Tectr JleBeHa (Levene), pomkHa ObiTb pPacCMOTPEHA  BO3MOXHOCTb
TpaHcopMMpoBaTh AaHHbIE AN roMoreHusauyun aucnepcumn Ao sbinonHeHus ANOVA, unu BapuaHT ana
BbINONIHEHWUA B3BELUEHHOro aHanusa. Tect [aHHetta (Dunnett) (napameTpuyeckuit) Ha MHOroKpaTHble
nonapHble cpaBHeHusi unu aHanus MadHa-YutHu (Mann-Whitney) (HenapameTpuyeckuin) ¢ perynmposaHuem
Bondepponun (Bonferroni), MOXXeT MCNONb30BaTLCA ANA HEMOHOTOHHOIO OTHOLWIEHMA A03a—oTBeT. Opyrue
CTaTUCTUYECKNE TECTbl TalKe MOryT UCNonb3oBaTbCA (Hanpumep, Tect Jonckheere-Terpstra wnu Tect
Williams), ecnu oTHOLLIEHME 103a—O0TBET ABNAETCA NPUONN3UTENBHO MOHOTOHHLIM.

8.2 OTvyeT 06 UccneaoBaHnu

OtyeT 006 uccnegoBaHuM AOMKEH BKMIOYATh:

8.2.1 YCcTaHOBOYHbIE J@HHbIE:

- CTeneHb NOAroTOBMEHHOCTU NEPCOHAaNAa K NPOBEAEHUIO TECTA;

- Kaxaasa nabopaTopus AOMKHA NPOAEMOHCTPUPOBATL CBOKO KOMNETEHTHOCTb, BKAOYAaA Hanuune
HeobX0aMMbIX PEakTUBOB.

8.2.2 Tectupyemoe BeLLECTBO:

- XapakTepuUCTUKU TECTUPYEMOTO BELLIECTBA;

- dousnyeckas npupoaa U COOTBETCTBYIOLME PU3UKO-XMMUYECKNE CBOWCTBA;

- METO/, M YacTOTa NMOATOTOBKU TECTOBbIX KOHLEHTPALMIA;

- UHcbopmaLms 0 CTabUNLHOCTU U CMOCOGHOCTU K Pa3NOXEHUIO MUKPOOPraHUu3mamim.

8.2.3 PactBopuTenb:

- UccrnefoBaHue pactBoputens (Npupoaa, UCNoNb3yemble KOHLEHTpauuK);

- obocHoBaHue Bbibopa pacrBoputens (Kpome BOAbI).

8.2.4 IoaoNbITHbIE XXMUBOTHbBIE:

- BUZbl 1 MECTO pa3BeAEeHUS;

- NocTaBLMK U 060pyAOBaHUE, NPUMEHSIEMOE NPU AOCTaBKE;

- BO3pacT pbibbl B HAYanNe Tecra u penpoayKTUBHbLIN CTaTyC;

- Aetanu npoueaypbl akKnNuMaTu3auuu XXMBOTHbIX;

- BEC Tena pblbOK B Ha4ane aKCno3nuumn (Ha4MHasa ¢ NpeaBapuTEnbHOro BbiGopa pbiGokK).

8.2.5 Ycnosusa nposeaeHun Tecra:

- UCnonb3yemslii METOZ (TWUMN 3KCNEePUMEHTA, CTENEHb Harpy3ku, NIOTHOCTbL 3aceneHus U T.4.);

- METOA MoAroTOBKW OCHOBHBIX PACTBOPOB U UX PACXOA;

- HOMWHamNbHbIE  TECTOBbIE€  KOHLEHTpauUuW,  EXEHeAemnbHoe  U3MEPEHUe  KOHLEHTpauumi
9KCMEePUMEHTASBHbIX PACTBOPOB PEAKTUBOB M UCNOMb3yEeMbIE aHANUTUYECKUE METOALI, CPEIHEB3BELLEHHbIE
3HAYeHMs1 U CpeAHEKBaAPAaTMYHbIE OTKIMOHEHWA B TECTOBbIX COCyAax, U AaHHble AEMOHCTPUPYIOLLUE, YTO
U3MEPEHUA COOTHOCATCH C UCTUHHBLIMU KOHLIEHTPaLUsAMU TECTUPYEMOTO BELLECTBA;

- ocobeHHoCTM pasbasnswowenn Boabl (BkNovas pH, >KeCTKOCTb, LWENOYHOCTb, Temnepatypy,
KOHLEHTpaLMIO pPacTBOPEHHOIO KMCIIOPOAA, YPOBHM OCTaTOYHOrO xriopa, obwuini OpraHuveckuii yrrnepoa,
CyXOl OCTaToK U Nobble Apyrue caenaHHbIe U3MepeHnst);

- ka4yecTBO BOAbI B TECTOBbLIX aksapuymax: pH, >XecTkoCTb, Temnepatypa W KOHLEeHTpauus
pPacTBOPEHHOrO KUCNOpOoaa;

- nogpo6Has WHoOpMaUMsS OTHOCUTENbLHO KOpMIEHUs (Hanmpumep, TUN KOpMa(OB), WMCTOYHMK,
BblAaHHOE KOMWMYECTBO KOPMa M YacToTa KOPMIEHWUS, UCCNELOBAHUS O HANM4YMKU 3arpA3HAIOLLUX NPUMECEN,
€cnu JOoCTYNHbl (Hanpumep, xnopopraHnyeckue nectuuuasi MNXB).

8.2.6 PesynbTaTbl:

-10Ka3aTenbCTBO, YTO KOHTPOIb COOTBETCTBYET NPUMEHSAEMBIM KPUTEPUAM TECTA;

- AlaHHbIe N0 CMEePTHOCTU AN KAKOO0N KOHLUEHTPALMKU U KOHTPONS;

-UCNOMNb30BaHHbLIE CTAaTUCTUYECKME METOAUKM, 0BpaboTka AaHHbIX U OOBLACHEHWE NPUMEHEHHbIX
METOAMUK;

- AaHHble NO BWUONOrMYECKUM MAaKPOCKOMWUYECKUM HabnioaeHUaM, BKNIOYas BTOPUYHbIE MONOBbIE
NPU3HaKK, NNOAOBUTOCTb U BUTENNOrEHUH;

-pe3ynbTaThl aHanu3a AaHHbIX—NPEeAnoYTUTENLHO B TabNU4HOM U rpadudeckon opme;

-yactota mnobbiX HeOBbIYHbIX peakuuihi pbiBoK M NOObIX BUAUMBIX 3(DMEKTOB, BbI3BAHHBLIX
TECTUPYEMBIM BELLIECTBOM.

8.3 PykoBOoACTBO MO UHTEPNpPETALUM U NPUHATUM Pe3yNbLTaTOB TeCTUPOBAHUA

8.31 B 9aTOM pasgene aHanu3upyloTcsa napameTpbl, KOTOpble Heo6X0AWMO Y4uUTbIBaTbh Ans
WHTEprpeTauuM pe3ynbTaTtoB TeCTUPOBAHUS B OTHOLUEHUM pPasfUYHbIX U3MepAEMbIX 3 EKTOB.
PesynbTatbl HEOGXOAMMO WHTEPNPETUPOBATL C OCTOPOXHOCTLIO, KOTAA KaXeTCA, 4TO UCCrneayemMoe
BELLECTBO SBMAETCA NPUYMHOW NOSBNEHUA MPU3HAKOB TOKCMYHOCTM WUNKU BNWSAET Ha obliee COCTOsIHWE
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QKCNePUMEHTAarbHbIX )XKUBOTHbIX.

8.3.2 B xoae npeaBapUTENbHOrO TecTa Mo OMPEeAEneHuio KOHUEHTpauuu, AnA Toro, Ytobbl MOXHO
6bINO HageXHO WHTEepPrpeTUpoBaTb JaHHble, crneayet obpaTuTb BHUMaHWE Ha TO, 4TOBbl He Obinu
NPEeBbILLEHbl MAKCUMarnbHO MEepPEeHOCUMbIe KOHLUEHTpauuu. BaxHO NpUMEHATb N0 MEHbLUE Mepe OaHY
KOHLIEHTPaLMIO, KOTOpasi He BbI3biBAET KaKWX-NMMOO MPU3HAKOB TOKCUMYHOCTW. CUMNTOMbI 3aboneBaHust u
NPU3HAKW TOKCUYHOCTM aHanu3upyloTCA W BKITIOYAIOTCA B NOAPOOHBIN O0T4eT. HanpumMep, BO3MOXHO, YTO Ha
obpasoBaHne VTG y camMOK MOryT Takke NOBMMSTb O6Lasi TOKCUYHOCTb W HE3HAOKPUHHLIE TOKCUYECKME
BO3QENCTBUA, Hanpumep, renatoTOKCUYHOTb. WHTEepnpetaumsa nonyveHHblx SPDEKTOB MOXKET ObiTb
JONOMTHEHAa APYrMMU YPOBHSIMU 3arpsa3HEHNI, KOTOPbIE HE CBA3AHbI C CUCTEMHOW TOKCUMHOCTbIO.

8.3.3 EcTb Heckonbko acnekToB, KOTOpPble HEOOXOAMMO PacCMOTPEeTb ANs NPUHATUA pesynbTaToB
TeCToB. YPOoBHM VTG B KOHTPOMBHbLIX rpynnax camuoB U CaMOK AOSKHblI OTNIMYaTbCA NPUMEPHO Ha Tpu
nopsAka y TYNororioBOro rofibsiHa U 4aHuo, U Ha OAWH NOpAAOK Yy meaaku. NMpuUMeEpPHbI AMana3oH 3HAYEHWI,
C KOTOPbLIMW CTankuMBalTCS B KOHTPOSbHLIX rpynnax, AOCTYMHbI B OTYETaX MPOBEPKU TOYHOCTU. Bbicokne
3Ha4eHnsA VTG y KOHTPOMbHbIX CaMLOB MOTYT NMOCTaBUTb NOA Yrpo3y TOYHOCTb aHanusa u ero cnocobHOCTb
0oBHapyuTb cnabblx aHTaroHMCTOB 3CTporeHa. Huskne 3Hayenus VTG y camoOK KOHTPOMA MOTYT NOCTaBUTb
noa yrposy 4YyBCTBUTENMLHOCTb aHanu3a U ero CcrnocobHOCTb OOHapPYXWUTb WHIMOUTOPLI apomatasbl W
aHTaroHMCTOB 9CTpoOreHa. MccnengoBaHWs MO MPOBEPKE TOYHOCTM MPOBOAMIMCH ANA Uenel HanucaHus
PYKOBOACTBA.

8.3.4 Ecnu nabopatopusi He BbIMOSHAMA paHee 3TOT aHanu3 unu ObINu AONyWEHbl 3Ha4YUMble
u3MeHeHusi (Hanpumep, Buaa pbib Mnu NOCTaBLUMKA), XKenaTesbHO, YToObl ObINo NPOBEAEHO UCCneaoBaHue
TEXHUYECKOW KOMMeTeHumu. PekoMeHayeTcsa WCnonb3oBaTh BELLECTBA, OXBaTblBalOLWME AManasoH
BO3JENCTBMIN MMM BAWUSIOLUX Ha HEKOTOpble W3MEpseMble napameTrpbl BO Bpema Tecta. Kaxaon
naGopatopum pekomeHayeTcs paspabaTbiBaTb CBOIO COGCTBEHHYHO 0a3y AaHHLIX MO KOHTPOMbHbLIM CaMLiam
W camKam, W genatb TECTbl C NOMOXUTENBHLIM KOHTPOMNEM AN 9CTPOreHHOW akTUBHOCTM (Hanpumep, 17B-
acTpaguona Ha ypoeHe 100 Hr/n unu ApYyruM U3BECTHbIM cnabbiM arOHUCTaMm), BbI3bIBAIOWWM YBENUYEHUE
VTG y camMuoB, MOSIOXKWUTENLHOTO KOHTPONS ANA MHrMGMpoBaHUs apomarasbl (Hanpumep, dagposon u
npoxnopa3s npu 300 wmr/n), Bbi3blBAOWMA CHWKEeHME VTG CaMOK W MOMOXMTENbHbIA KOHTPOMNb AnA
aHOpPOreHHOW akTUBHOCTM (17B-TpeHbonoHa B fo3e 5 Mr / n), B pesynbTare MHAYKLUUU BTOPUYHBIX MOSNOBbIX
NPU3HAKOB Yy CaMOK TyMOronoBoro ronesHa U Meaaku. Bce aTU gaHHbIE MOXHO CPaBHUTHL C UMEIOLLIMMUCA
JaHHbIMW MO NPOBEPKe uccneaoBaHuii ans obecnevyeHnss KOMNETEHTHOCTW nabopaTopuu.

8.3.5 NamepeHus BUTENNOreHnHa AOSMKHbI CYMTATBLCH MOMOXWUTENbHLIMU, €CNU €CTb CTaTUCTUYECKU
3Hayumoe yeenuyeHue VTG y camuoB (p < 0,05), unm CTatucTUYECKU 3HAYUMOE CHIDKEHME Yy caMoK (p <
0,05) no kpaviHel Mepe, NPU CaMblX BbICOKMX KOHUEHTPaUMsAX N0 CPABHEHUIO G KOHTPOMBHOMW rpynnon npu
OTCYTCTBUM MPU3HAKOB OOLLEl TOKCMYHOCTU. [TONOXUTENbHbLIV pPesynbTar Janee noATsepXaaeTca
JeMOoHCTpauuer GUonornieckn BEPOSITHON 3aBUCMMOCTU MEXAY A030M U AUHAMUYECKON XapakTepUCTUKON.
YMEHbLUEHUEe BUTENNOreHMHa MOXET He BCerga WMeTb OSHAOKPUHHOrO NPOUCXOXAEHWs; OAHaKo
MONOXUTENbHBIN  PE3yNnbTaT  AOMMKEH  WHTEPrNpeTMpoBaTbCs, KaK  [A0Ka3aTenbCTBO  SHAOKPUHHOM
[eATenbHOCTH in Vivo, n 06bIMHO ABNSIETCA NOBOAOM ANA AanbHeNLnX UCCNeaoBaHui.



Mpunoxenue A
(cnpaBouHoe)
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Ycnosusa akcnepumeHTa Ans onpeaenieHna BO3AeNCTBUA HA 3HAOKPUHHYIO
cucTemy pbi6

Ta6nuuya A1
1 PeoverayenvbieBUAbI TynoronoBbii rofbsiH Mepaka (Oryzias Hanuno (Danio rerio)
(Pimephales promelas) | latipes)
2 Twun Tecta NPOTOYHbLIN NPOTOMHLIN NPOTOYHBIN
3 Temneparypa Boabl 25°C + 2°C 25°C + 2°C 26°C + 2°C
4 OcselyeHune DryopecLieHTHbIe Namnbl ryopecUEeHTHbIE NamIbl DryOPECLIEHTHLIE NAMITbI

(LLMPOKOrO cnekTpa_

(LUMPOKOro cnekTpa_

(LLMPOKOrO cnekTpa_

5 MNHTEHCUBHOCTb
OCBELLEHUS

10-20 uE/M2/s,

10-20 pE/M2/s,

10-20 yE/M2/s,

6 doTtonepuoa

16 u. OBelleHue, 8
4aCoB TEMHOTA

12-16 4 ocseLleHue,
12-8 4acoB TEMHOTA

12-16 4 ocBelleHue,
12-8 yacoB TEMHOTA

7 Hopma 3arpy3ku

<5rHan

<5rHan

<5rHan

8 EMKOCTb akBapuyma

10 1 MUHUMYM

2 N MUHUMYM

5 N1 MMHUMYM

9 O6vem cocyaa
pacTBOpeHus

8 1 MUHUMYM

1,5 N1 MMHUMYM

4 11 MUHUMYM

OpraHu3MoB

10 BogobmeH LUECTUKPATHBIN NATUKPaTHbINA NATUKPATHLINA
(MUHUMY M) (MUHUMY M) (MUHUMYM)
11 Bospacrt tectupyembix | Cm. 6.5.1 CmMm. 6.5.1 CmMm. 6.5.1

12 MNpuMepHbIN XMBOI BEC

0]

Camku: 1,5 £ 20%
Camupl: 2,5 £ 20%

Cawmku: 0,35 £ 20%
Camupl: 0,35 £ 20%

Cawmku: 0,65 £ 20%
Camupl: 0,65 £ 20%

13 Konuyectso ocobeli B
TECTOBOM COCy/le

6 (2 camua, 4 camkn)

10 (5 camuos, 5 camok)

10 (5 camuyos, 5
CamoK)

14 Konuyectso

= 3 (NNOC KOHTPOIb)

= 3 (NNIOC KOHTPOSb)

= 3 (NNIOC KOHTPOSb)

aptemua 2, 3 pasa B
AeHb (ad libitum),
AOCTYNHbIN
KOMMEPYECKNI KOPM
U UX coMETaHNE

pennukauui

15 Konu4yecteo TeCToBbIX | 4 MUHUMYM 4 MUHUMYM 4 MUHUMYM

COCY/10B

16 KonunuectBo ocoben Ha | 16 B3pocnbix camok u 8 | 10 B3pOCnbIX CamMOK U 10 B3pOCAbIX CAMOK U

KOHLIEHTpauuto camMuoB (4 caMKku u 2 10 camuos (5 camku n 10 camuos (5 camku n
camua B Kaaom 5 camua B KaxgoMm 5 camua B KaXxaom
NoBTOpPE) NnoBTOPE) noBTOPE)

17 Pexum kopMneHus YKusasa unu YXueas unu Xusas unu
3aMOpOXKeHHas 3aMOpPOXEHHAA 3aMOpPOXEHHas

apremus 2, 3 pasa B
AeHb (ad libitum),
AOCTYMHbIN
KOMMePYECKUin KopMm
UK UX COMETaHue

aptemusa 2, 3 pasa B
AeHb (ad libitum),
OOCTYMHbIN
KOMMEPYECKUIA KOPM
UInn X coveTaHune

3KCno3nuum

18 Aspauus He ponyckatb nageHus | He gonyckatb nageHus | He gonyckaTb
KOHLIEHTpauuu KOHUEHTpauuu nagexus
kucnopoga meHee 60% | kucnopoaa meHee 60% | KOHUEHTpauuu
KOHLIEHTpauun KOHLEHTpauuu Kucnopoga MeHee
HacCbILLEHUA HacbILWEeHUA 60% KOHUeHTpauuu

HacbILLEHUs

19 PasbarmsoLies Boaa UncrasinoBepxHocTHaA Boda | Mucras noeepxHOCTHas Boa | Hucras noeepxHOCTHas
WV BOCCTAHOBNEHHas1 BOAA, | WM BOCCTAHOBIIEHHasA BOAA, | BO&A WM
WV AEXTIOpVpOBaHHaS WU AEXTIOPVMPOBAHHaA BOCCTAHOBINEHHas B0,
BOAONPOBOAHAA BOAOMPOBOAHAA Wrv JEXOpVpoBaHHas

BOAONPOBOAHEA

20 Mepwuopg npe- 7 aHen 7 oHen 7 AHen
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OkoH4aHue mabnuupsi A. 1

21 buonoruyeckue - BbDK/BAEMOCTb - BbDKMBAEMOCTb - BbDKUBAEMOCTb
Mapkepbl - NoBeaeHue - noBeaeHue - NoOBeAEHNe
- BTOPUYHbIE NONOBbIE - BTOPUYHbIE NOJIOBbIE -VTG
NPU3HaKK NPU3HaKK
- VTG - VTG
22Kputepun PacTBopeHHbIN PacTBopeHHbIi PacTBopeHHbIi
OO0CTOBEPHOCTM TecTa Kucropoz, kucnopog = 60 % ot kucnopoga =60 % ot
2 60% o1 HacCbILWEeHNs HacbILLeHna

HacbILeHUsa npu
Temnepartype (25 t 2)
°C: 90% BbIKMBAEMOCTb
pbi® B KOHTPONE;
U3MEHEHUE
KOHLEHTpauuu
TEeCTMpYeMOro
BELLECTBA B HAa4ane un
KOHLIE 9KCMEPUMEHTA HE
oonee 20 %

npu Temneparype (24
+2) °C; 90%
BbDKMBAEMOCTb Pbi0 B
KOHTpOIne; "SMeHeHne
KOHLUEeHTpauuu
TEeCTUpyemMoro
BeLecresa B Ha4yane un
KOHLe SKCnepuMeHTa
He 6onee 20 %

npu Temnepartype (26
+2) °C; 90%
BbDKMBAEMOCTb Pbi0 B
KOHTpOIe; "SMeHeHne
KOHLEeHTpaLun
TECTMPYEMOTO
BeLwecresa B Ha4ane un
KOHLIE 9KCNEPUMEHTA
He 6onee 20 %
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MpunoxeHune B
(pekomeHayemoe)

HekoTopble napameTpbl pasdéaBnawwen BOAbI

rOCT 32429-2013

Tabnuuya B.1
BeuwlectBo KoHueHTpauus
B3BeweHHble BewecTBa <20 mr/n
O6LUMI OpraHNYEeCKUin yrnepos <2 mr/n
MoH ammoHua <1 MKr/n
OcTaTo4HbIf Xrop <10 mKr/n
Obwue dhocdhopopraHmyeckne necTuunabl <50 Hr/n
OO0wue xnopopraHMyecknue necTuuuabl, MIOC MONUXITOPUPOBAHHbIE | <50 HI/n
OndeHnnbl
O6LUMIt OpPraHNYeCKnii Xnop <25 Hr/n
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MpwnnoxeHue C
(pekomeHgyemoe)

HepecToBbIii cy6CcTpaT ANs AaHMO pepuo

HepecToBas niiactvHa: naacTuHa U3 MHCTPYMEHTa/IbHO CTeksia, Hanpumep 22x15x5.5 cm (g x wx
B), NOKPbITbIN CETKOW M3 Hepxasetowwel ctann (pasmep auveitkn 2 mm). OCHOBa peLLeTKN JO/HKHA
Haxo4nTbCA HUXE Kpas MnacTuHbI.

PucyHok C.1

HepecTtoBblii cybcTpaT Ao/mxkeH ObiTb ycTaHOBMeH Ha peweTke. OH [AO/MKHO [O/MKEH [JaBaTb
BO3MOXHOCTb pblbkaM nepemewatbca. Hanpumep, 3T0 MOryT ObiTb  UCKYCCTBEHHblE akBapWyMHble
pacTteHus, caenaHHble K3 3e/1IeHOro nnacTuka, Kotopble noaxogAat snydwe Bcero (NB: HyXHO u3yunTb
BO3MOXHYIO aCcop6bunio TECTUPYEMOro BellecTBa K M1acTuKy). VICKYCCTBEHHble pacTeHust A0/DKHbl ObITb
BbIMbITbl B TENMOW BOAE B TeYeHWe BPEMEHW [OCTaTOYHOro pANA TOro, 4YTo6bl rapaHTMpoBaTb
HEBO3MOXHOCTb BHECEHUS B akBapuym [pYyrux 3arpAasHALWMX BelecTB. WCnosib3oBaHNe CTEKASAHHBIX
mMaTepuasioB [O/KHO rapaHTUpoBaTb HEBO3MOXHOCTb MOJlyYeHUs paH pblbamy U He JO/HKHO CTECHATb UX
3HEepruyHble ABUKEHUS.

PacctosHve Mexay nnacTvHOW M CTEeHKaMW akBapvyMa He [0/DKHO npeBbiwarb 3 CM, 4TOObI
n3bexarb HepecTa BHe NAacTuHbl. Vkpa, BbIMEYEeHHas Ha MNacTvHy, NPOBa/IMBAETCH CKBO3b peLUeTKy W
[OMKHa 6bITb 0TO6paHa B TedeHne oT 45 a0 60 MUHYT Nocne Havana ocBeleHns. Mpo3payHble UKPUHKA He
NpUAMNAKT U MOTYT ObITb NIETKO NOACUYUTAHbI C MCNOJIb30BaHVEM TPaHCBEPCAIbHOIO cBeTa. [ NATU caMok
B aKkBapuyme 4YUC/I0 OT/IOXKEHHbIX WKPUHOK MOXHO cuMTarb HWU3KUM, €CNN KOJIMYEeCTBO UWKPbl MeHee wunu
paBHO 20 B AeHb, cpeaHee konmyecTBo A0 100 u 60nblwe 100 UKPUHOK B AEHb OLEHMBAIOT, KakK BbICOKYHO
nao40BUTOCTb. HepecToByld nNnacTuHY yAansiT, CcobpaHHble WKPUHKM M HEepecToBYH  MNNACTUHY
nepemMeLlaloT B TECTOBYI0 €MKOCTb MO BO3MOXHOCTW BeYEepOM WAW paHHUM YTpoM. [MoBTOpHasA ycTaHOBKa
NAacTUHbl AO/KHA OblTb OCyLleCTB/EHA B TeyeHue 4vaca, B MPOTMBHOM C/lyyae HepecToBblli cybeTpart
BbI3OBET VHAMBUAYANIbHOE CnapuBaHne u HepecT B HeobblyHOe Bpems. Ecninm Heobxoamma 60nee no3gHAs
yCTaHOBKa HepecTOBOWN MAACTUHbI, 3TO AO/HKHO ObITb CAenaHo He MeHee, YeM Yepes 9 YacoB nocsne Havana
ocBelleHns. Tak No3gHO HEPEeCT He OCYLLLeCTB/IAeTCS.
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MpwnnoxeHue D
(pekomeHayemoe)

HepecToBbIi cy6CTpaT A5 TYNorosoBoro rofbsHa

[Be unm Tpu HepecToBbIX MNAACTUHbI M3 MacTMacchl/kepaMuku/cTekna uaM ©3 Hepxasetollei
CTann, NOMeLLalT B KaXAblli TeCTOBbIi akBapuyMm (Hampumep, Kycok mnosaykpyrnoro 80 MM BOZOCTOYHOrO
xenoba pnmHHon 130 mm) (cm. pucyHok D.1). CyuiecTtByeT AokasaTeNbCTBO TOro, 4YTO B KauyecTBe
HepecToBOro cybctpara MoxeT ObITb Mcnonb3oBaHa nnatnHa w3 MBX wam kepamukn (Thorpe wn gpyrue,
2007).

PucyHok D.1
OcHoBa KOHCTpYKUMM MpefHasHaveHa s cbopa ukpbl, KOTopas He NpukKnenBaeTcs K NOBEPXHOCTU
nnacTUHbl M NafaeT Ha AHO, rAe WKPVHKM HenocpeacTBEHHO pacnonaratoTcs. Becb cyb6cTpart BbiIMaumBaloT B
TeyeHne He MeHee 12 yacoB nepep MCMONb30BAHNEM.
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MpunoxeHune E
(cnpaBo4HOE)

OueHKa BTOPUYHbIX NOMOBbLIX NPU3HAKOB Y TYNOroyI0BOro rosfibsiHa Arns OOHapyXeHus HEKOTOPbIX
BelWeCcTB aKTUBHbIX MO OTHOWEHUIO K SHAOKPUHHOMW CUCTEME

E.1 Kpamkuil 0630p

MoTeHUManbHO BaXMHbIMKU NPU3HaKaMmn (PU3MYECKOTO COCTOSIHUA Y B3POCHbIX 0CoOel TynoronoBoro
ronbAHa npu nNpoBeAeHUM UCCNEeAOBaHWI SHAOKPUHHBLIX HAPYLUEHWI SIBNAIOTCA: UBET (CBETNLIW/TEMHbIN),
PUCYHOK OKpacku (NpUCYTCTBUE MUNKU OTCYTCTBUE BEPTUKANbHLIX NOmnoc), popma Tena (ronoBHOW U rpyaHOM
oTAenbl, yBenuyeHne OpIoLLKa) U crieuuanbHble BTOPUYHLIE MONOBbLIE NPU3HAKK (YUCIIO U pasmep GpadHbix
GyropkoB, pasmep CNUMHHON NOAYLLKU U AiLeKNaaa).

BpauyHble Oyropku pacnonoxeHbl Ha rofnose (CNMHHAs MOAYLUKA) MONOBO3pEenbiX CaMmLOB
TYNOrosfioBOro ronibsHa U OObIMHO pacnonoxeHbl OGunarepanbHO U cummeTpudHo (Jensen u ap. 2001).
Camku U 10BeHuIbHbIe 0cobu oGoux nonos 6yropkos He umetoT (Jensen u ap. 2001). Camubl MOTYT UMETL
[0 BocbMu OYropkoB BOKpYr rnas u Bo3ne Hosgpen (Jensen n ap. 2001). Camoe 6onbluoe KONUYECTBO U
cambie OonbluMe No paamepy Oyropku pacnonoXxeHol B ABE NnapansenbHble NIMHUM HUXE HO3ApEN U Bbllue
pTa. ¥ MHOrMX pbl0 ecTb rpynnbl OYyropkoB NOA HWXKHEW YenioCTbio; BO3Nie pTa B OCHOBHOM HaxoaaTcs
€4VHUYHbIE NMapbl, B TO BPeMs Kak OPIOLIKO MOXET Hac4UTbIBaTh 10 YeTbipex Oyropkos. daktuyeckoe Yncno
OyropkoB peako npesbiiaet 30 (00bMHO, OT 18 oo 28; Jensen u ap. 2001). Byropku B OCHOBHOM WUMEIOT
oAMHaKoByl0 (POpMy, ODbIMHO OKpYrfble, C BbICOTOW, MPUONMM3MTENLHO paBHOW paguycy. BONbLUMHCTBO
pPenpoayKTUBHO aKTUBHbLIX CAMLIOB MOTYT MMETb CUITbHO YBENUYEHHbIE DYropku, COCTOALUME U3 HECKONbKNX
CMUBLUMXCS B OJWH.

HekoTopble TWMnbl BO3AEUCTBYIOLUMX HA SHAOKPUHHYIO CUCTEMY XMMMUKATOB MOFYT BbI3BaTb
aHOMArbHOE PacnoONOXeHWEe BTOPUYHBLIX NOMOBbLIX 0COOEHHOCTEN K MPOTUBOMONOXHOMY MOMY; Hanpumep,
aHTOraHWCTLI peuenTopa aHaporeHa, Takom kak 17 - meruntecroctepoH unu 17 B -TpeHGONOH, moryT
BbI3BaTb pa3BUTUE OpayHbIX BYropkoB y XeHCKux ocoben ronbsHa (Smith 1974; Ankley u dp. 2001; 2003), B
TO BPEMSI KaK aHTarOHWCTbl peuenTopa SCTPOreHa MOryT NMPUBECTU K YMEHBLUEHMIO YMcna UMM pasmepa
OpayHbix 6yropkos y camuos (Miles-Richardson u ap. 1999; Harries u ap. 2000).

Hwxe gaHo onucaHue uccrnenoBaHns BpadHbIX OYropkoB y TYMOroMOBOrO rofibsiHa, OCHOBAHHLIX Ha
npoueaypax, Ucrnonb3yemslX B aMEPUKAHCKON nabopatopun YnpaBneHus no oxpaHe OKpyXawowlen cpeabl
(USEPA) B ynyte, MuHHecoTa. HekoTopble npoaykTbl u/unu o6opyaoBaHue MoryT ObiTb 3aMeLyeHbl Ha
COMOCTaBUMbIE AOCTYMHbIE MaTepuarbi.

WccnenosaHua nydyille BCEro npoOBOAWUTL, WUCMONb3ys nyny C MNOACBETKOW WM BGUHOKYMSPHBIi
MuKpockon ¢ noacseTkon (3X). Peiba HaxoauTcsa B 4opcarisHOM MOMOXEHUM FONOBOM K UCCIeA0BaTENHO.

a) Pacnonoxwte peibky B Manoi yawike MNetpu (Hanpumep, 100 MM B AuameTpe) Ha GOKY XBOCTOM
Bnepen. HacrpoiTe Bugouckarens Ana naeHtudukaumn 6yropkos. OCTOPOXHO M MEANEHHO NepeBepHUTe
pbiby ¢ opgHoro 6Goka Ha pApyroi, 4tobbl umaeHTuduuMpoBaTe obnactu 6Gyropkos. [locuuTaiite W
knaccuduumpyite 6yropku.

b) MoBTOpUTE MCCNEaoBaHUe HA BEHTPanbHOI 3aAHel NOBEPXHOCTU Tena poibbl, NOBEPHYB PbIBY Ha
CMUHY XBOCTOM Briepes B Yallke Metpu

¢) Habnwoaenusa oomkHbl GbiTh NPOBEAEHBI B TEYEHUE 2 MUHYT ANS Ka)a 0 pbiObl.

E.2. MoacueT u knaccudukaumna 6yropkos

LLlectb onpeaeneHHbIx o6nacten AomkHbl OblTb ASHTUDULMPOBAHLI ANS OLEHKU Hanudus Byropkos
U UX pa3BUTUA Y B3POCMbIX 0COBEN TynoronoBoro ronbsiHa. PaspabotaHa tabnuua A1 ANA KapTUPOBaHUSA
pacnonoxxeHus u konu4ecTsa Gyropkos (CM. npunoxeHune A). Yucno 6yropkoB perucTpupyeTcs, U ux pasmep
KONMYeCTBEHHO OLieHUBaeTCsA Kak: ¢ 0—oTcyTcTBUE , 1-Hanuuue , 2—-yBenuyeHHbin U1 3—SABHO BbIPAXEHHbLIN
Ans kaxaoro opraHuama (puc. E.1).
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PucyHok E.1

Knacc 0-oTcytcTBMe Bcex 6yropkoB. Knacc 1-6yropku MNpUCYTCTBYIOT, WMAEHTUMULMPYIOTCA Kak
O6yropkv, Yy KOTOPbIX OfHa BepluMHa, a BbiCOTA MPUMEPHO paBHa LWUpUHE (guameTpy). Knacc 2-
yBe/IMYeHHble OYyropku, TkaHb KOTOPbIX BHELLHE HarnoMWHaeT 3Be3f0uKy, 06bl4HO 60sblUero gnameTpa U
UMEIOT KaHasku WM 60po3fbl, NOABAAIOLWMECA M3 LeHTpa. BbicoTa 6yropkos yacTto 60/1ee vpperynspHa,
MOXET ObITb HECKONBbKO CckpyrneHa. Knacc 3-6yropku BblpaXeHHble, 06bI4YHO BeCbMa KpYMHbIe U OKpYr/ble C
MEHEee BbIPaXXEHHOW CTPYKTYpOi. DTu BYropku, MHOrga CnvBaloTCs BMecTe M 06pas3yloT efuHyl Maccy Ha
NPOTSHKEHUN OAHOW WM Heckosbknx obnacteir (B, C n D, cm. E.3). LiBeT n dpopma nofobHbI Knaccy 2, HO
4acTo MeHee BbIpaXeHbl. VIcnonb3oBaHWe 3TOlM CUCTEMbI OLEHKM faeT obliee konnyecTBo 6yropkos < 50. Y
HOPMasnbHOro camua B KOHTposie Konnyectso 6yropkos oT 18 Ao 20 (Jensen u gp. 2001).

HekoTopble pbibbl MOTYT MMeTb Go/bluee KO/MYecTBO GYropkos, T.K. matpuua (cMm. npunoxexHve A)
He BK/l0YaeT HeKoTopble 30Hbl. Ecnv aTo npomsowno, cnegyet caenatb AONONHUTENbHYI0 OLEHKY Hanpaso
1 Haneeo OT obnacTn noacyeta. Matpuua He ob6a3aTenibHO A0/MKHA ObiTb CUMMETPUYHO. [lpyras mMeToauka
ONS KapTUpOBaHWS GYyropkoB, KOTOpble COEAMHEHbl MONapHO WM BEPTUKAIbHO BAOJIb JIMHWM pTa, Morna
NpUBECTU K ABOHOMY y4yeTy 6yropkos, T.e. MOACYETY ABYX CMBLLMXCSA GYrOpKOB Kak OAMWH.

E.3. 30HbI KapTMpoBaHuA:

A-Byropkvs pacnonoxeHHble BOKPYr rna3. PacnonoxeHbl C JOPCA/IbHOW MO BEHTPasIbHYK YacTb
BOKPYr BHeLUHel rpaHuupl rnas. O6bIYHO OHWM MHOTOYUC/IEHHBI Y B3POC/bIX CAMLOB KOHTPOMS U OTCYTCTBYIOT
y CaMOK KOHTPO/A, Kak npasuio, napHbl (0fHA BO3/e KaKAOro rnasa) WM WUMEKTCA B eAMHUYHBIX
KO/iMyecTBax, y caMoK, NoABEpPrHyTbIX 4eACTBUIO aHAPOreHOB.

B - Byropku pacnosioXeHbl HENOCPeACTBEHHO Mexay Ho3fpei (CeHCOpHbI KaHan). B Hopme
napHble y camL0B KOHTPO/IA, CUIbHO Pas3BuTbl (ABe YBE/IMYEHHbIX WK TPU ABHbIX). OTCYTCTBYIOT Yy CamMOK
KOHTPO/S, HO MHOTAA BCTPevalTCs Y caMOK NoABEPrHyThIX AEACTBUIO aHAPOrEeHOB.

C - Byropku, pacnonoxeHHble HenocpeaCcTBEHHO nepes HO3ApAMU napasnnefnbHo pTy. O6bIMHO
yBe/IMYEHbl WM BbIPaXeHbl Y B3POC/bIX CAMLOB KOHTPONA. MPUCYTCTBYIOT WK YBE/IMYEHDBI Y MEHEE
pasBUTbLIX CaMLOB WM Y CamMOK, NOABEPrHYTbIX AEACTBUIO aHAPOreHOB.

D-Byropku, pacnonoxeHHble napanfienbHo AMHMM pta. O6bIYHO OLEHMBAOTCH Kak «pasBuTble» Y
camuoB KOHTposns. OTCYTCTBYIOT Yy CaMOK KOHTPO/Si, HO MMENTCA Y MOABEPrHyTbIX AEeACTBUIO aHaporeHa
CaMOK.

E-Byropku, pacnonoxeHHble Ha HWXHeR YenoCTu Kak NpaBuio MasieHbkue v napHble. VI3MeHuYuBbl y
CcaML0B KOHTPO/A WX IKCNEPUMEHTA M IKCMOHMPOBAHHbIX CaMOK.

F-Byropku, pacnosioxeHHble nof 30Hoi E. O6bI4HO MasieHbkne u napHble. MpuUCcyTCTBYIOT Y caMLoB
KOHTPO/IA 1 NOABEPrHYThIX AEACTBUI0 aHApOreHa camkax.
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NpoeHTudoukaumoHHbin Ne

[ata

OOBwwwmii cuet

Mpunoxenue F
(cnpaBoyHoOE)

MaTtpuua kaprorpacdupoBaHus 6yropkoB
LudpoBan knaccudukauma

1 — Hanuyne
2 — yBEINUYEHHbIE
3 — BbIpaXeHHbIEe

[ [ A [ Xl [ Xl [ Xl [ Xl

| [ | X | X | X | XI

[ C [ X [ X X [ X [ X [ X [ X [ X [ X [ X
| D [ X [ X1 [ xi [ X | X [ XI | | X [ X |

| | E | X ] X ]

| | F | Xl | Xl ] X ] Xl ]




rOCT 32429-2013

MpunoxeHune G
(CnpaBo4Hoe)

OuLeHKa BTOPUYHLIX NOSIOBbIX NPU3HAKOB Y MeOaKu Asifi 06GHapyXXeHus onpeaeneHHbIX
BelecTB, BO3AENCTBYIOWMX HA SHAOKPUHHYIO CUCTEMY

ManunnspHble 6yropku* ABNAIOTCA BTOPUYHLIMU NOMOBLIMU NpU3Hakamu meaaku (Oryzias latipes).

* ManunnspHole 6yropkn 06bIMHO NOSIBMSIIOTCA TONBLKO Y B3POCHbIX CAMLIOB U PacronoXeHbl Mexay
BTOPbLIM M CeabMbIM UKW BOCbMbIM flydamMu aHanbHOro nnasHuKa (PUCYHOK G.1 u G.2). OyeHb peako OHM
MOTYT NOAIBNATLCA HAa NEPBOM fNy4ye nnasHuka. CtaHaapTHasa npoueaypa (CIM) no3sonsieT uaMepATb Oyropku
Ha NnepBOM fyye nrnasHUKa (YMCro ny4ven cuntaetcs B atoi Cl1 oT xBOCTA):

G.1 Mocne wucceyeHuss nedenHu (NpunoxeHue E) TylwKy nNOMELLAIOT B KOHUYECKYK TyOy,
cogepxawyto npubnuautensHo 10 mn 10 %-Horo HenTpansHoro 6GycepusoBaHHOro BOAHOIO pacTeopa
dopmanbaernaa (Bepx ronoebl, HU3 xBocTa). Ecnu roHaga dukcuposaHa B Apyrom pacrsope kpome 10 %-
HOro HelTpaneHoro BydepnaoBaHHOro BOAHOrO pacTesopa dopmanbaernga, caenante ¢ noMoLbio GpuUTBbI
nonepeyHbit paspes yYepes TYLIKY Mexay obnacTblo aHanbHoro pebpa u 3agHuUM nNpoxoaoM, CTapasch He
3a4eTb rOHOMOPbLI M roHaabl (pucyHok G.3). PaszmecTtuTe ronoBHyK 4acTb Tena pbidbl B PUKCUPYIOLLEM
pacTBope [Ans COXPaHEHUS TOHaAbl, U XBOCTOBYID 4acTb Tena pbibbl B 10 %-HOM HEWTpanbHOM
Oydepn3oBaHHOM BOAHOM pacTeope dpopManbiernia kak onmucaHo Bbille.

G.2 lMocne pa3smelyeHuss Tena pbldbbl B 10 %-HOM HenTpanbHOM Oydhepu3oBaHHOM BOAHOM
pactBope dopmanbaernaa, yxsatute obnactb no3agu aHansHOro NMaBHUMKA MUHLUETOM U COTHUTE ee
npubnuantTensHo Ha 30 CekyHA, YTOObl OTKPbITb AHaNbHbLIA NNAaBHUK. B3AB aHanbHbIN NAABHUK MUHLUETOM,
OCTOPOXHO YXBaTUTE HECKOMNBKO Nyyeli MnaBHMka, YTobbl HE NOBPEAUTL NANUANAPHbIE Gyropku.

G.3 Moaeprkae aHarnbHbIA NaBHUK OTKPLITbIM NpuBnuanTenbHO 30 CekyHa, coxXpaHuTe Teno pbibbl B
10 %-HoM OydepusoBaHHOM pactBope hopManbaernga npu KOMHATHOW Temnepatype A0 WU3MepeHus
nanunnsipHbix Oyropkos (M3MepeHne JO0MmKHO BbiTb NPOBEAEHO MO UCTEYEHUN 24 4aCOoB).

MN3mepeHue:

1) Mocne cukcauum Tena poibbl B 10%-HOM pactBope dopManbaeruga B TedeHune 24 4acos,
BbIHbTE TYLUKY pbiObl U3 KOHMYECKON TyObl M yaanute copManeaerna Ha cunbtpoBanbHoi Gymare (unu
OYMa)KHOM MOMOTEHUE).

2) MomecTtute pbIby Ha BproLKo. 3aTeM akkypaTHO yaanuTe aHanbHbIN NNABHUK, UCTONb3Ysl Manble
HOXHULBI pacceyeHus (NPeanoyvTUTENbHO YAansnuTe aHanbHbIi NNAaBHUK C HEGOMbLUMM KONMUYECTBOM
3HAOCKeneTa).

3) YxBaTuTe 3afHIO YacTb OTAENEHHOr0 aHanbHOrO NNaBHUKA NUHLETOM U NOMECTUTE ero Ha
CTEKIIAAHHYIO NMacTUHY C HECKOSbKMMW KanmnsMu BOAbl. 3aTeM MOKPbITb aHanbHoe pebpo MOKPOBHLIM
CTEKNOM, CTapasiCb He pacceyb NanumnsipHblie OYropku BO BPEMS 3axBaTblBAHUS aHANbHOIO NAABHUKA
MUHLETOM.

4) TopcyuTanmTe KOMUYECTBO CMMBLUMXCA NanumnsApHbix OYyropkoB, WCMOMb3yA CYETYUK ANsS
Guonormyeckoro  Mukpockorna  (MMKpPOCKON TMpsSIMOTO  CBeTa WNM  MHBEPTUPOBAHHbLIA  MMKPOCKON).
ManunnspHele BYropkn y4uTbiBaloTCH, Korga dhopMauum GyropkoB 3amMeTHbl Ha 3afHer 4acTu MNacTUHKH.
3apeructpupyinte B paboyem >KypHane KONMMYeCTBO CRMBLUMXCA NanunnsapHbix GYropkoB B KaXaoMm nydye
nnasHuKa (Hanpumep, nepsblii yd — 0, BTOpOW nyd — 10, TpeTuii nyd — 12, u T.4.), 1 3aTem paccunTaiite
CyMMy C nomoulbto Tabnuubl Excel ana kaxaoh wHaueBuAyaneHOW pbiOku. B cnyvae HeoBxogaumocTw,
caenante dpotorpaduio aHanbLHOro NAaBHMKA M NOACHUTANTE YUCIIO CAUBLUMXCA NanunnsapHbIX GYyropkos Ha
doTorpachuu.

5) MNocne u3mepeHusi, NOMECTUTE aHamnbHbIA NNAaBHUK B KOHWMYECKYIO TyOy, onucaHHyio B (1) ans
XpaHeHus1.
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PucyHok G.1-Cxema , unncTpupytouias pasnmuve B hbopMe 1 pasMepe aHa/lbHOro njaaBHUKA B
3aBUCKMMOCTM OT nona.
A - camey; B - camka. Oka, T. B., 1931. On the processes on the fin rays of the male of Oryzias latipes and
other sex characters of this fish. J. Fac. Sci., Tokyo Univ., IV, 2: 209-218

ManunnapHble 6Yropku, PacrnofiOXeHHbIe Ha CPOCLUMXCS MacTMHax fyvyeil aHanbHOro nnaBHuka. J.P. -
cpocwasca nnatuHa; A.S. - oceBoe MPOCTPaHCTBO; P. - 6yropok. B - [ucTanbHbIli KOHEL, aHa/ibHOro
nnaBHUKa. AKTMHOTpUxMK (Act), HaxogAaTca Ha KoHue. Oka, T. B., 1931. On the processes on the fin rays of
the male of Oryzias latipes and other sex characters of this fish. J. Fac. Sci., Tokyo Univ., IV, 2: 209-218.

cut site

PucyHok G.3

doTorpacdus, nokasbiBalollas MecTo paspesa, korga roHaga uKCMpyeTcs B ApYroM pacTBOpe Kpome
10 %-HOro HeilTpanbHOro 6ydhepn3oBaHHOrO BOAHOIO pacTBopa dopmanbgernga. B atom cnydae, Teno
pa3spesaeTca Mexay 06nacTbi NpeAwecTBYOWE aHa/bHOMY MMaBHWMKY M aHycy C MOMOLLbH GpWTBSI
(kpacHas cTpenka). onoBa pbibbl NOMeLaeTcss B TOT Xe (DMKCUMPYHOLWMWIA pacTBOpP, KOTOPbLIA MCMO/b3yeTcs
ONA COXpaHeHWs roHad, a XBOCT pbibbl B 10 %-Hblil HeWTpa/bHbI Oythepr3oBaHHbI BOAHLIN pacTBOP
hopmanbaervga.
18
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Mpunoxenue H
(cnpaBo4HoE)

PexomeHngyemMble npoueaypbl A TUNOBOro onpeaeneHus coaepxaHusa BUTESUIOreHuHa

Cnepnyetr cobniogaTb OCTOPOXHOCTb, 4TOObI M30exaTb NEepeKpPecTHOro 3arpsisHeHus Mexay
obpasuyamm VTG camLOB U CAMOK.

Mpoueaypa 1A: TynoronoBskli rosibsiH, 3a60p KPOBN U3 XBOCTOBOW BeHbl/apTepumn

Mocne aHecTe3auu XBOCTOBYIO 4acCTb HaApe3alT ckanbnenem M cobupaloT KpOBb W3 XBOCTOBOWA
BEHbI/apTepun C NOMOLLLIO KaNUIIAPHOW NUNETKU renapuHOBbIM MUKpOremaTokputom. lMocne Toro, kak
KpoBb cobpaHa, ObICTPO OTAENSIOT Nnasmy LeHTpudyruposaHueM B TedeHne 3 MmuHyT npu 15 000 g (unu
anbTepHatBHo 10 MuH. npu 15,000 g npu 4 °C). MNPOUEHT remMaTokpuTa B KOHEYHOM UTOre MOXET ObITb
onpeaeneH nocne ueHTpudyrnpopaHus. 3atem nnasmy yaaneHa nuneTkon ¢ MUKPOremMaTokpUuToM n XpaHaT
B npobupke ueHtpudyrm ¢ 0,13 eguHuuammu anpoTuHuHa (MHrMOMTOP mpoTeasbl) npu MuHyc 80 °C, ao
aHanu3a sutennoreHuHa. B 3aBucumoctu ot pasmepa TynorosoBoro rofibsiHa (KOTOpbIN 3aBUCUT OT NONAa),
cobpaHHble 06beMbI Mnasmbl konedniores ot 5 o 60 MukponuTpoB Ha puiby (Jensen u dp. 2001).

Mpoueaypa 1B: TynorosoBbii rofibsiH, COOp KPOBU NYHKLUMENH cepaua

AnbTepHaTMBHO, KpOBb MOXeT ObiTb Tawke cobpaHa MPOKONOM Ccepaua, C  NOMOLbIO
renapuHu3MpoBaHHoro wnpuua (1000 eaunuy renapuyHa Ha wn). KpoBb nepeHocsAT B NPOOMpKu
onneHgopda (BblAEpXaHHbIE HA nbAy) U 3atem uUeHTpudyrupyloT (5 MuHyT, 7 000 g NMpu KOMHaTHOW
TeMmneparype). lNna3my nepenuTb B YuCTble Npodbupku AnneHaopda (anMkpoBTHO, ecnu 00bEeM Nnasmbl 3TO
no3BonsieT) u 6bICTPO 3amopo3utb Npu MmuHyc 80 °C a0 npoBeaeHust aHanu3sa (Panter n ap., 1998).

Mpoueaypa 2A: ANOHCKaA Meaka, yaaneHue nevyeHu
YnaneHue TectupyemMoi pbibbl U3 UCNbITaTENbHON KAMEPbI:

(1) Tectupyemas pbiba aomiHa ObiTb yaaneHa U3 MCMbITATENLHON KaMepbl C UCMONb30BaHUEM
cavyka C Menkow ceTkon. C OCTOPOXXHOCTbIO BbiNyCKalTe TEeCTUPYeMylo pbidy B ApyrMe ucnbiTaTenbHble
Kamepsbl.

(2) TectupyeMble pbibku AOMKHbI ObiTb yAaneHbl B CReaylowem 3akase: KOHTPONb pacTBopuTensi
(ecnu HeoBxoaMMO), camas HU3Kas KOHLEHTpaLusi, CPeAHAA KOHLEHTpauMA, caMas BbICOKAs KOHLEHTpauus
U MONOXMTENbHBINA KOHTPONb. Kpome TOro, Bce camubl AOJKHbI ObiTh yAaneHbl U3 UCNbITaTENbHOW KaMepbl
paHbLLEe CamoK.

(3) Mon Kaxpon TecTupyemow pbibbl MASHTUMUUMPYOT NO BHELWHWM BTOPUYHBLIM MNONOBLIM
npusHakam (Hanpumep, hopmMe aHanbHOro MiaBHUKA).

(4) MomecTute TecTMpyemyilo pbiby B KOHTEWHEP ANS TPAHCMOPTMPOBKM W NEPEeHEeCcUTE UX Ha
paGoyee MecTo AnA yaaneHus neveHu. NpoBepbTe STUKETKM TECTOBLIX AKBAPUYMOB W TPAHCMOPTHOrO
KOHTeliHepa AnA TOYHOCTU U yBeauTeCh, UTO KONMMYeCTBO pPbIB, KOTOpble OblKM yAaneHbl U3 TECTOBOro
aKkBapuyma, U KONUYeCTBO BbINIOBMEHHLIX PhIB, COBNaaator.

(5) Ecnn non He MOXeT BbITb MAEHTUPULMPOBAH MO BHELLHEMY BUAY Ppbibbl, yaanute BCO pbiby U3
TECTOBOro aksapuyma. B atom cnyyae non JOmkeH ObiTb MAEHTUUUMPOBAH MO aHanu3y roHag unu
BTOPUYHbIM MOSMOBbIM NPU3HaKam noga BUHOKYNAPHLIM MUKPOCKOTOM.

YpaneHue nevyeHu:

(1) NMepeHecuTe TecTupyemyto pbiby M3 TPAHCMOPTHOrO KOHTEMHEpPa B aHECTE3UpyloLui pacTeop,
MCMonb3ysa Ca4oK C MENKOW CeTKOW.

(2) Mocne Toro, kak Tectupyemasi poiba ob6esboneHa, nepenoxuTe ee Ha OunbTpoBanbHyo Bymary
(unn BymaxkHOE nOnoTeHUe) C MOMOLLbIO nuHUeTa (0ObIMHOTO TWM), 3axBaTbiBas TECTUPYEMY pbiOy
MUHLETOM 32 6OKOBbIE MOBEPXHOCTM FONOBbLI, YTOObI NPeA0TBPATUTL NTOMKY XBOCTA.

(3) BobiTpuTe BOAY C NOBEPXHOCTU Tena TeCTMpPYyeMoin pbiObl unbTpoBanbHoOW Oymaron (Mnu
GYMa)KHbIM MONOTEHLIEM).

(4) Monoxwute pbiby Ha cnuHky. CaenaiiTe Marnblii nonepeyHbld pa3pes Gploka OT Mpoekuuu
3aTbinka 40 cepeauHbl BproLLHoi 06nacTu, ¢ NOMOLLLIO NpenapaumoHHbIX HOXKHULL.

(5) BcTaBbTe npenapaumoHHble HOXHULIbI B pa3pe3 M pacluupbTe ero OoT 3agHen 4actu xabp ao
aHyca BAONb CpefHein NuHWUKM »xusota. CTapaiTecb He BCTaBMSTb HOXHULIbI CAIMLIKOM rry0oKo, 4ToObl He
NOBPEAUTb MEYEHb U rOHabI.

(6) MpoeeauTte cnepyowme onepayuu Noa GUHOKYNSPHLIM MUKPOCKOMOM.

(7) Pasamecrtute pbiby Ha cnvHe Ha GyMa)KHOM MOMOTEHUE (MnU CTEKNAHHOW Yaluke MNeTpu, unu Ha
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npeamMeTHOM CTek/ie).

(8) Pa3aBUHbTE CTEHKM OPIOLIHOW MOMOCTU TOHKAM MUHUETOM U BblHbTE BHYTPEHHMWE OpraHbl. Takxe
BO3MOXHO /11 3KCTEPUOPU3NPOBAHUS BHYTPEHHWUX OPraHoB YyAanuTb OAHY CTOPOHY CTEHKM OpOLIHON
NnosocTn B C/lyvyae Heo6XoAMMOCTH.

(9) Pasnoxute coefMHEHHYIO 4acTb MEYEeHU U XKEYHOro Ny3blps, UCMONb3YyA APYryl0 napy TOHKUX
MUHLETOB. 3axBaTuUTe XenyHblii MPOTOK W OTAENUTE XeNuHblii ny3blpb. CTapaliiTecb He NnopBaTb XeN4Hbli
ny3bIpb.

(10) 3axBaTvTe NULLEBOA U TaknM Xe 06pa3oM yaanuTe XenyAoYHO-KMLIEYHbI TPakT OT MeyeHu.
Crapaiitecb He NMpPoO/MTb COAEPXMMOE XesyLOYHO-KALLIEYHOro TpakTa. BbipexbTe NpsMON KMLLIEYHUK U aHyc
W yaanvTe XenyLo4HO-KMLLIEYHbI TpakT 13 GploLLIHONM NonocTu.

(11) YpanuTe xupoBble 1 gpyrve TKaHW, Haxogsawmecs BOKPYr neyeHu. CTapaliTecb He MOBPeauUTb
neyeHsb.

(12) 3axBaTTe NEYEHOUHYID BEHY C NOMOLLbLIO NUHLETa U yaanuTe nevyeHb U3 GPIOLIHOA NONOCTU.

(13) MomecTuTe neyeHb Ha MOKPOBHOE CTekNo. C MOMOLLbIO TOHKOrO MUHLETa yaanute, ecim 3To
Heo6Xx0AYMO, OCTaBLUMECS XMPOBbIE U UHbIE NMOCTOPOHHUE TKaHU (Hanpumep, YacTuubl GPIOLLIHON CTEHKM) C
NMOBEPXHOCTU MEeYeHn.

(14) B3BecbTe neyeHb BMecCTe C MUKpPoOMpobupkoli Ha 1,5 MA, MCnoMb3ys 3NeKTPOHHble
aHanuMTuyeckne Becbl. 3anuwute pesynbTar B paboyeM AHeBHMKe (C TouHoCTbi Ao 0,1 wr). MposepbTe
NAEHTUMKALNOHHYI0O HAANNCh HA MUKPONPOGUpKe.

15) 3akpoiiTe KpbIWKY MUKPONPOGUPKM C MEYEHbID. XpaHUTe ee Ha MOPO3USIbHUKE (UM €MKOCTU CO
Nbaom).

(16) Mocne ypaneHus OAHOW MeYeHW, oYUCTMTE MpenapauMoHHOe 060pyfOBaHME WU 3aMEeHUTE ero
Ha ynCcToe.

(17) Ypannte neyeHb U30 BCceX pblb U pasmMecTuTe ee B COOTBETCTBYIOLLUX EMKOCTSAX Kak OnucaHo
BblLLE.

(18) Mocne Toro, kak neveHo yaaseHa y Bcex pbl6 (TO ecTb, BCEX CAMLOB WM CaMOK B TECTOBOM
akBapuyme), MNOMEeCTUTE  BCe  3KCNepuMMeHTasbHble  06pasubl neyeHn B CTOWKy Tpybbl C
NAEHTUMPMKALMOHHBIMN  AP/bIKAMW U COXPaHUTE B  MOPO3W/bHMKE. EcCnn nedyeHb npepnosaraertcs
MCnonb30oBaTh ANs NpeABapuTenbHO 06paboTku cpasy nocrne ygaseHusl, obpasubl NePEHOCAT Ha paboyee
MECTO B OxaxgaroLlenica cToke (MM eMKOCTU CO fibOM).

OcTaBwwiica nocne yAaneHnsa nevyeHn ckenert pr6 NCNONB3YKT ANIA N3AMEePEHNA BTOPUYHbIX
NoN0BbIX NPU3HAKOB.

O6pasel,

O6pasubl neveHn, B3ATblE Y TECTUPYEMbIX pbl6, €CAM OHWM He UCNOMb3YTCH ANA NpeABapuTebHONM
06paboTkM BCKOpe nocne yganeHus, XxpaHatca npu Temneparype <-70 °C

PucyHok H.1 - Paspes nepefiHeii 4acTu rpyAHbIX MAaBHUKOB OCYLLECTBAAETCA C
MOMOLLbIO HOXHUL,.
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PucyHok H.2
[enaetca paspe3 HOXHMUAMW NO cpefHeli /NnHUKM  6ploliKa  OT  TOYKM,
pacnonoXeHHOW NpubanM3nTeNbHO B 2 MM OT YepenHoi KOpobKu K aHycy

PucyHok H.3
CTeHkn O6pioWKa packpbiBaloT MUHLETOM /1A U3B/IEUYEHUS NEeYeHn U OpYyrux
BHYTPEHHMX OpraHoB. (ANlbTEepHATUBHO, GPIOLLHbIE CTEHbI MOrYT ObITb YAaseHsbl).
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PucyHok H.4- MNeueHb npenapupyetca v ygansaeTca nuHLEToM

. N ® A r

% 4

PucyHok H.5-OCTOpPOXHO OTAENAIT KALWEYHUK, UCNONb3YSA NMUHLIET.
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PucyHok H.6 - O6a KoHUA KULLIEYHMKa 1 npunerawowas 6pbbkeiika oTaensoTcs
HOXHULAMU
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PucyHok H.8 - 3akniounTensHas npoueaypa

Mpoueaypa 2 B: Mepaka sanoHckas (Oryzias latipes), MNMpenBapuTesnibHass NOAroTOBKa MeYeHU
ONA aHanu3a BUTEsIIONeHNHa

Bo3bMuTe hnakoH, cogepxawmii romoreHatHoli 6ydoep u3 Habopa ELISA un oxnagute ero c
n3MenbYyeHHbIM NbAoM (Temnepartypa pacteopa: < 4 °C). Ecim ucnofib3yeTcss romoreHatHblii 6ydep u3
Habopa EnBio ELISA, ocTaBbTe 0TTanaTb pacTBOP NpU KOMHATHOM Temnepartype, 3ateM oxsaguTe qoIakoH C
N3MesIbYEeHHbIM SIbAOM.

PaccuuTtaiite, o6bem romoreHaTHoOro 6ydepa AN neyveHn, Mcxops us ee Beca (Mcnonbayinte 50 MK
O6yhepa Ha Mr Beca nedvyeHu AN romMoreHvmposaHus). Hanpumep, ecnv Bec nedvenun 4,5 mr, o6bem bydhepa
coctaBuT 225 MKI. MoAroToBbTE CMMCOK HEOOXOAMMbIX 06beMOB Bydhepa A1 BCceX 06pa3LoB NeyeHu.

MoaroToBKa neveHn Ansa npeaBapuTesibHON 06paboTku:

(1) BosbmuTe Mukponpobupky Ha 1,5 MA, cofepxalwykw neyvyeHb ©3 MOpPO3UbHUKA nepep,
npegsapuTenbHoii 06paboTKoNA.

(2) NpepBapuTenbHas 06paboTka NevyeHn camuoB AO/KHA ObiTb BbINOSIHEHA paHblle camok, YTOO6bI
npegoTBpaTuTL  3arps3HeHne  BuTensioreHnHom. Kpome Toro, npegpaputesnibHas o6paboTtka A
TecTupyeMmbIX rpynn AosmkHa 6biTb MpoBefeHa B creaylowei nocnefoBate/lbHOCTU: KOHTPOSb, KOHTPOJb
pactBopuTens (ecim NpUMEeHWMO), caMas HU3Kast KOHLEHTpauus, CPefHAs KOHLEeHTpauus, camas BbiCOKas
KOHLEHTPALUA U NOMNOXUTENbHbIA KOHTPOSb.

(3) Yucno mukponpobupok Ha 1,5 m, cogepxaliux o6pasiibl NeYeHn, B3ATbIe U3 MOPO3WU/IbHMKA He
[OOJ/DKHO NPEBBLICUTL YMC/O, KOTOPOE MOXHO LieHTpUdyrmposarsb.

(4) YcraHoBuTe Mukponpobupku Ha 1,5 mn, cogepxalive o6pasubl NeyeHn B eMKOCTWM CO /bOM B
nocnefoBaTesibHOCTY MPOBeAEeHUs aHanm3a (pasMopaxuBaHme neyeHn HeBaxHO).

MpoBeaeHne npeaBapuTenbHOM 06paboTku

1 lobaBbTe roMoOreHatHblii 6ydepHbIil pacTBop

MpoBepbTe CMMCOK 06LEMOB rOMOreHaTtHoro 6ydepa, KoTopble G6yAyT WUCMOMNb30BATLCA ANS KaXAoro
obpa3ua neyeHn u BbICTaBbTe MuKponuneTky (avana3oH o6bemoB: oT 100 go 1000 wmkn) Ha
COOTBETCTBYIOLUNIA 06BbeM. [pucoeanHnTe YNCTbIA HAKOHEUYHMK K MUKPOMMNeTKe.

Bo3bmuTE romoreHaTtHbll Gycdhep u3 dhnakoHa u gobaBbTe 6ydep B MUKpONpobupky Ha 1,5 mn,
cofepxatlyo neyeHb.

[obaBbTe romoreHaTHbIi OGydep KO BCeM MuKponpobupkam Ha 1,5 mn, cogepxawum nedveHb
cornacHo npouefype, onMcaHHol Bbiwe. HeT HUKakoi MOTPeBHOCTN MEeHATb HAaKOHEYHVK MUKPOMUMNETKU Ha
HOBbIA. OfHAKO, €C/IN ee KOHeL, 3arpsA3HeH WM HaKOHEeYHUK HEO6X0AMMO 3aMEeHUTb.

2 F'omoreHusauus neveHu

(1) NMpucoennHMTE HOBLIA MWMOH A1 TOMOreHM3aLUun K roMOreHn3aTopy MUKPONPOGYpPKK.

(2) BcTaBnsiiTe NunoH B MMKPONpPo6upky Ha 1,5 M. YcTaHOBUTE rOMOreHu3aTop A5 pasfaBnnBaHus
neyeHn Mexay NOBEpPXHOCTbIO MUIOHA W BHYTPEHHEeN CTEHKON Mukponpobupkn Ha 1,5 mn.
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(3) Bkniounte romoreHusatop Ha 10 - 20 cekyHa. Oxnaxgante MUKPOMPOOWUPKY W3MENbYEHHbIM
NbAOM BO BpeMs onepauuu.

(4) BblHbTE MUIIOH M3 MMKPONPOOKMPKM M OCTaBbTE €€ B Nokoe npubnuantenbHo Ha 10 cekyHa. 3atem
OCYLLECTBUTE BU3yalbHYK NPOBEPKY COCTOSAHUS CYCMEH3NM.

(5) Ecnu B cycneH3uu HabnoAalTcs 4acTUYKM nedeHu, nostopute onepauun (3) v (4), 4TOOBI
noAroTOBUTb OAHOPOAHbIA FOMOreHaT NeYeHu.

(6) OxnaauTe cycneHaMpPOBaHHbIN FOMOreHaT NeYeHu Ha nbay nepes LeHTpUudyruposaHueM.

(7) 3aMeHWTEe NUOH Ha HOBbLIA ANA KaXXA0ro roMOreHMpPOoBaHUSA.

(8) TomoreHusmpyiite BCIO NMEYeHb C FrOMOreHaTHbiM Oydepom COrnacHo npoueaype, ONUMCaHHONA
BbILLE,

3 LleHTpudpyrmpoBaHusa cycneHgupoBaHHOIro romoreHaTa nevyeHu

(1) YcraHoBuTe TEMMepaTypy oxna}garoLlen kamepbl LeHTpudyru Ha < 5°C.

(2) BecraBka mukponpoGupkum Ha 1,5 mn, coaepxallas CyCneHAMPOBAHHBLIA TFOMOreHaT NeYeHu B
oxrna)garoLyto UeHTpudyry (oTperynupyiite 6anaHc B cnydae HeobxoauMocTH).

(3) LieHTpudyrupyite cycneHanposaHHbiin romoreHat neyeHu npu 13000 g B Tevenne 10 MUHYT npu <
5 °C. OgaHako, ecnu cynepHaTaHT KOPPEKTHO OTAenuncs, LUeHTpobexHas cuna u  BpemsA
LeHTpUYrpoBaHus MOryT GbITb COOTBETCTBEHHO CKOPPEKTUPOBAHbI.

(4) Mocne ueHTpPUGYrMPOBaHWA NPOBEPLTE, YTO CyMepHaTaHT KayeCTBEHHO oTaenunca (Ha
MOBEPXHOCTU — NUNUAbI, MPOMEXYTOUHbIE — cynepHaTaHT . Ocagok — TkaHu neyenu). Ecnu pasgenexue He
KQUeCTBEHHO, LIEHTpUMYrupyiite CyCneH3no CHOBA NMPU TEX K& CaMbIX YCIOBUSIX.

(5) Ypmanute BCe 0Opasubl AN UCMbITAHMS U3 OXnaxaawwen ueHTpudyrn u ycTaHoOBUTE UX B
€MKOCTU CO NbAOM B MOpsiaKe npoBedeHns ucnoitaHust. CtapanTtecs He B30onTaTb NPOGUpKu.

4 C6op cynepHaTaHTa

(1) NomecTuTe YeTbipe MUKpONpoOUpKM Ha 0.5 MN B LUTATUB ANS XPAHEHUSA CynepHaTaHTa.

(2) Bosbmute 30 MKN KaXgoro cynepHaTaHTa (COPMMPOBAHHOIO KakK MNPOMEXYTOYHbLIN CroN)
MUKponuneTkon u cobepuTte ero B oaHON Mukponpobupke Ha 0.5 mn. Ctaparitecb He cobupatb nunuabl ¢
MOBEPXHOCTU UMMN TKAHW NEYEHU B 0CaJKe.

(3) CobepuTe cynepHaTaHT M pacnpegenure ero Ha ase gpyrme mukponpobupku Ha 0,5 mn Tem xe
CnocofBom, kak ON1CaHo BbILLE.

(4) Cobepute ocCTanbHyl 4acTb CynepHaTaHTa MUKPONMNETKOW (ecnu BO3MOXHO: = 100 pL).
PacnpeaenuTte cynepHaTaHT Ha ocTaBLuMecs mukponpobupku Ha 0,5 mn. Ctapantecb He cobupaTtb NUNUAbI
C NMOBEPXHOCTU UMM TKaHW NEYEHU B 0Caake

(5) 3akponTte konnak Mukponpobupkn Ha 0,5 Mn 1 3anuLLIMTE 0OBLEM CynepHaTaHTa Ha spribike. 3aTeM
HeMeANEeHHO OXaauTe MUKPONpPOBUPKM Ha Nnbay.

(6) 3aMeHsIiTe HAKOHEYHUK MWUKPOMMUMETKU HA HOBbIM AN Kaxaoro obpasua cynepHaraHta. Ecnu k
HaKOHEYHUKY npununaer OOonbLIOE KONMYECTBO NUMUAOB, HEMEANEHHO 3aMEHUTE HAKOHEYHUK, YTOObI
u3bexartb 3arpsA3HEeHUs IKCTpaKTa NEYEHU >KUPOM.

(7) Pacnpeagenute BeCb LEHTPUEYrMpyeMblii CynepHaTaHT Ha YeTbipe Mukponpobupku no 0,5 mn
COrnacHo npouegype, OnMcaHHON BbiLLe.

(8) Mocne pacnpegeneHusa cynepHaTtaHTa Ha MUKPONPOBUPKK MO 0,5 Mn, noMecTuTe uX B LUTaTUB
C WAEHTUDUUMPYIOWMMN STUKETKAMWU M 3aTEM HEMEAJIEHHO 3aMOopo3bTe MX B MOpO3unbHUKE. Ecnu
KOHUeHTpauun VTG uamepseTca HenocpeACTBEHHO NOCMNE npeaBapuTenbHOW 00paboTku, aepxute OAHY
MukponpoBupky Ha 0.5 mn (coaepxawmini 30 MKN cynepHaTaHTa) B OXNaXaloLleM LUTaTUBE U nepeaante
ero Ha paboyee MecTO npoBedeHua aHanud ELISA. B artoMm cnydae, noMecrute OcCTaBLUMECA
MUKPOMPOBUPKM B LUTATUB U 3aMOPO3bTE UX B MOPO3UITbHUKE.

(9) Mocne cbopa cynepHaTaHTa yTUNU3UPYITE OCTATOK B COOTBETCTBUM C NPUHATOI NpoLIeaypOil.

XpaHeHue ucnbitTatenbHbIx 06pa3sLoB.

XpanuTte Mukponpobupku Ha 0,5 mn, cogepallume cynepHaTaHT romoreHaTa neyeHu npy < MuHyc 70
°C, 0o nposegeHus aHanusa ELISA.

Mpouenypa 3A: [laHMO pepuo, c60p KPOBU U3 XBOCTOBOM apTepun/BeHbl

HesameanuteneHO nocre aHecre3uu JenaeTc pacCcevyeHue BO3Mne XBOCTa M KPOBb U3 XBOCTOBOM
apTepun/BeHbl COOUPaETCA B MUKPOremMaTOKpUTHbIE KanunnsipHble TpyOku ¢ renapuHoM. OGbeMbl KPOBU
konebnotca oT 5 0o 15 MUKPONUTPOB B 3aBUCMMOCTM OT pasmepa pbibbl. PaBHbii 06beM Gydepa
anpotuHuHa(® Mkr/mn B docatHom OGydepHom pacteope (PBEP)) gobaenserca B MUKPOKANUANSIpHbIE
TPyOKM U OTAENsIIOT nnasmy OT KPOBM LeHTpudyruposaHueM (5 MuHyt npu 600 g). Mnasmy cobupaiot B
npobupkM 1 XpaHaT npu MuHyc 20 °C 10 npoBeAeHMs aHanu3a Ha BUTENMNOreHWH unu apyrue 6enku.

Mpouenypa 3B: lanuo pepuo, c60p KPOBU NYHKLMUEN cepaua

YUtoObl n3bexaTb KoarynsiuMuM KpoBM M pasnoxeHuss Genka, obpasubl cobupaior B doccaTHbiv
OybepHbIn pacTBop coaepxawumii renapuH (1000 ea/mn) M MHIMBMTOP NpoTeasbl anpoTUHUH (2 TIU/Mn).
Ana npurotosnexus Gydepa peKOMEHAYIOTCA renapuH, cornb aMMOHUSA U NTMOMUNM3NPOBAHHLIA anpPOTUHUH.
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Ons 3abopa kpoBu pekomeHgyeTcs wnpuy (1 MA) C HEMOABWXHON TOHKOW urnoi (Hanpumep, Braun
Omnikan-F). LWnpuy gomkeH O6bITb nNpefBapuTenbHO HanonHeH 6ydepom (npmbnansutTensHo 100 wkn),
4yTOObl MOMIHOCTBLIO 3/IOMPOBaTL Masble 06BbEeMbl KPOBM OT KaxAoih pbiokun. O6pasubl KpoBu 6GepyTtcs
npokonom cepgua. Pbiba BHavane goshkHa ObiTb aHecTe3upoBaHa MS 222 (TpukauH MeTaHecynbgoHar)
(100 mr/n). MpaBWAbHO NPYMEHEHHas aHecTe3ns NO3BONAET pasNnyuuTb cepauebuerHne gaHuno. MNpokansisas
cepaue, [AepxuTe noplweHb Wnpuuya nog Hebonbwum aasrieHnem. Cobupaembie 06bembl  KPOBU
coctaBnsAT oT 20 Ao 40 mkn. Mocne nyHKuMK cepaua KpoBb/bydepHas cMecb f0/MKHA OblTb NepeHeceHbl B
npo6upky. Mnasma otgensieTca OT KPOBU LeHTpudyruposaHuem (20 MuHyT; 5000 A) v AO/IKHA XpPaHUTbLCA
npn munyc 80 °C g0 npoBefeHnsa aHannsa.

Mpoueaypa 3C: CtaHAapTHas onepauyioHHas rnpoueaypa: JaHno pepro, roMoreHn3auns rosioBbl 1 XBOCTa

Ana aHanusa BT [na ructonorum roHag, 1 4na aHanuza BTl

PucyHok H.9

1 PbI6bbl NoABEPrHyTbl aHeCTe3UN U 3BTaHa3Mn B COOTBETCTBUMU C ONMUCAHMEM B TecTe.

2 [onoBa 1 XBOCT pblObl OTpe3alTcsA B COOTBETCTBUM C pUCYHKOM H.9. BaxHo: Bce MHCTpPyMeHTbI
ONS BCKPbITUWA Tak Xe, Kak v npenapauymoHHblii CTOA, AO/MKHbI OblTb BbIMbITbl U OYMLLEHbI LO/KHLIM
o6pasom (Hanpumep, ¢ 96 %-HbIM 3TW/IOBbIM CNMPTOM) MeXay 06paboTKON KaX ol KOHKPe THOI pblbbl,
4yTO06bI NPEefOTBPaATUTb «3arpa3HeHne BuTennoreHnHom (BTrM)» oT camMOK unm 4T o6bbl MHAYLUPOBAHHbIE
camubl He «3arpsi3HUIN» MHTaKTHbIX CaMLOB.

3 O6LWMit BeC ronoBbl U XBOCTA KaxAoi pblbbl B3BELINBAETCA C TOYHOCTbIO 40 M.

4 TMocne B3BELWMWBaHNSA YacTu NMOMeLLalT B COOTBETCTBYKLME Npobupkn (Hanpumep, 3nneHgopda
Hal,5 mn) n 3amopaxusaloT npy MuHyc 80 °C 4O MOMEHTa roMoreHmsauum Wnu cpasy roMOoreHM3npyT Ha
Nbfy C ABYMSA MAAcTUKOBbIMK necTukamu. (Moryt ucnosnb3oBaTbCa Apyrne MeTofbl, eCc/iv OHW MPOBOAATCSA
Ha NbAy W AalT pesynbTar - OAHOPOAHYH Maccy). BaxHO: npo6upky AOMKHbI 6bITh MPOHYMEPOBaHbl Tak,
4yTOObl rofoBa M XBOCT OT pPbliGbl MOrAM 6bITh CBA3aHbl C COOTBETCTBYWLEA 4yacTblo Tena,
Mcnonb3yemoi ans rmcTosorMn roHag,.

5. Ans nonyyeHuma OJHOPOAHON Maccbl [06aBNAT NefsHOl TFOMOreHusauuoHHbIi 6ycdepl B
KO/iMyecTBe YeTblpEX OT M3MEPEHHOro Beca TkaHu. lNpopjoskaiiTe paboTaTb C NecTvkamu, MoOKa CMEecb He
CTaHeT romMoreHHoi. BaxHoe 3amevaHue: VIicnonb3yloTCcs HOBble NeCTUKN AN KaX0M pbibbl.

6 O6pasubl nomeweHbl B neq 4o ueHtTpudyrnpoanus npu 4 °C npyn 50000 g B TedeHMn 30 MUH.

7 Wcnonb3yitTe nuneTky Ans 3a6opa 20 MKN cynepHaTaHTa No KpaiiHeil mMepe B ABYX Mpo6upkax,
onyckas KOHel NUNEeTKU Huxe MNAOTHOFO C/A0s Ha MOBEPXHOCTU W TwaTenbHO cobupas cynepHaTaHT 6e3
XUpa Win 4acTul, TKaHu.

8 Mpobupkn xpaHAaT npu MuHyc 80 °C A0 MCNONb30BaHUSA.

1TFomoreHn3aunoHHbli 6ydep:

[50 mmonb Tpuc-HCI ¢ pH 7,4; 1% cmecn nHrméutopos npoteas (Curma)l: 12 mn tpuc-HCI ¢ pH 7,4 +120 mkn cmecu
MHrMBMTOPOB MpoTeas.

- TPUC: TPUC-YNbIPA YACTbI/ (ICN) Hanpumep, npoussoacTsa Bie & Berntsen (Danemark)

- CMecCb MHIMOMTOPOB NpoTeas: npousBoacTBa Sigma (M3 TkaHel XMBOTHbIX). Homep npoaykTa P 8340.

BAXXHO. NomoreHnsaumnoHHblii pacTBOP UCMO/b3YeTCs B A€Hb NPUrOTOB/EHMS. [lepXnTte pacTBop Ha b4y BO Bpems
MCNONb30BaHNA.
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MpunoxeHue |
(cnpaBo4yHoOE)

YcuneHHble 06pasiubl BUTENIOT€HMHA, UCNOJIb3yeMble KaK 3TarnoHbl NPU NPOBeASHUU
MexrnabopaTopHOro Tecrta

B [OeHb BbIMOMHEHUS aHanM30B Ha BUTENNOrEHUH HeobxoAMMO caenatb ycuneHue npobbl C
MOMOLLBIO 3TanoHHOro pedepeHTHoro obpasuya. ButennoreHuH, ucnonb3yembln ANA NPUrOTOBMEHUS
3TanoHa, CUNLHO OTINYAETCA OT UCNONbL3YEMOro Ansi NPOBEAEHUS PYTUHHLIX U3MEPEHUIA.

Ona  npuroToBneHUs yCUNEHHOW npoObl A06aBNSIOT W3BECTHOE KONMYECTBO  3TANOHHOIO
MexxnabopaTtopHoOro craHgapra k o6pasuy nnasmbl camuoB KOHTponsi. O6pasel 6yaet ycunuBaTbCs 40 TeX
nop, noka oxuaaemas KOHUEHTpauusi BUTENNOreHnHa He AOCTUrHeT KoHueHTpauuu B 10 - 100 pas,
NPEBbILLAIOLLEN OXUAAEMYIO KOHLEHTPALMIO BUTEMMOreHuHa camuoB pelb B koHTpone. OBGpa3sey nnasmel
CaMLOB KOHTPOMS, B KOTOPOW YBENMYEHa KOHLEHTpauus, MOXET ObiTb B3AT OT UHAMBUAYANbHOW PbiObl UNn
OT HECKONbKUX pPbIb.

Yactb nnasmbl CamuoB KOHTPONA HEYCUNEHHON npobbl aHanusuMpyeTcs B [ABYX MOBTOPHOCTSAX.
O6pasey C yBeNMYEHHbIA KOHLUEHTpaLUEN TaKkKe aHanM3mpyeTca no KpawHen mepe B ABYX NMOBTOPHOCTAX.
CpefHAs KOHUEHTpauusa BuTEnnoreHmHa B obpasyax nnasmbl ABYX HEYCUIEHHbIX KOHLEHTPauuax camuoB
KOHTpONsA AobaBnseTca K pPacyeTHOMY KOMWYEeCTBY BMUTEMMOreHMHa B YCUNEHHbIx obpasuax Ang
onpegeneHna  oxmaaemon  koHueHTpauuu.  OTHOWEHWE  STOM  pacYeTHOW  KOHUEHTpauunm K
CpeJHEB3BELLEHHON YKa3blBAlOT Hapsaay C pesynbraTtamu AnS KaK4oW Cepun aHanusos, BbIMOMHEHHbIX B
3TOT A€EHb.
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MpunoxexHve J
(pekoMeHayemMoe)

OpauHorpamMma CTaTUCTUYECKOro aHanusa

Tabnunua J.1
Determine whether Dose-Response is OnpeaensioT, ecnu kpusaa Jo3a-OTBET MOHOTOHHAsA
monotome
Monotone MoHoTOHHas

Not monotone

He moHOTOHHAA

Step-down trend test on replicate means

CpaBHEHUE CpeHUX pensiukauumn

Rep means normal & homogeneous

CpeaHne pennvkauum HopMarbHbIE U TOMOTEHHbIE

Rep means not normal or not homogeneous

CpeaHue pensiMkauum He HopMarbHbIE U He

rOMOT€HHbIE
Step-down Jonckheere or Williams’ test Tect [pxoHkupa unu Bunbamca
Step-down Jonckheere test Tect [proHkupa

Rep means nomally distributed

HopmanbHoe pacnpegeneHme cpeaHux penmnukaummn

Rep means not normally distributed

He HopmanbHoe pacnpefeneHne CpeHux pernmkaLun

Variances equal

ducnepcumn pagHbl

Dunnett test

Tect [laHHeTTA

Variances unequal

Aucnepcumn He paBHbl

Variance stabilizing transform?

Crabunusaums 3MEeHEHHbIX AUCNepcuin?

<=3 reps per conc

< 3 NOBTOPHOCTU Ha KOHUEHTpayuio

>=4 reps per conc

= 4 NOBTOPHOCTH HA KOHLEHTPALIMIO

Dunn Test

Tect [laHHa

Dunn or Mann-Whitney test

Tect [laHHa nnu ManHa-YutHu

Tamhane-Dunnett test

Tect TamaHa-[laHHeTa

Normalizing transform?

MpeobpaszoBaHuss HOPMANU30BaHbI?

Nested ANOVA normal

HopmanbeHbIn nepapxuy4ecknii AMCNEPCUOHHBIN aHanNu3

Nested ANOVA not normal

He HopManbHbI nepapxuyecknin AMCNEePCUOHHbIN
aHanun3 (ANOVA)

Dunnett test in nested ANOVA

TecT JaHHeTa Ana nepapxm4eckoro AMCNEPCUOHHOro
aHanusa

Tamhane-Dunnett test on nested ANOVA

Tect TamaHa-[laHHeTa AN nepapxuy4eckoro
ANCNEPCUOHHOIo aHanusa

Dunn Test on rep means

TecT JaHHeTa Ansa cpeaHnx pennukauun

Dunn or Mann-Whitney test on rep means

TecT OanHeTa unu MaHHa-YuTHu gna cpegHux
pennukauuni
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| Cnpegensiem

MoHOTOHHas
MoHmxatwWwnii TpeHs Tecta Ha
pennukauyuio

PacnpepgeneHune cuntaercs
HOPMasibHOW U rOMOreHHO’

B/oxeHHyto ANOVA

FOCT 32429-2013

, ABNsieTca nn Kkpnaas flo3a-OTeBeT MOHOTOHHOI4

He MOHOTOHHas

PacnpepgeneHune cuntaetca Pacnpegenenme
Mmetoeit HopManbHoe cynTaeTcs HopMasibHbIM
pacnpegeneHue
b B3puaHchl B3puaHchbl
acnpepeneHue cuntaercs
PeA ypaBHOBelLEeHbI HeypaBMOBelLEeHbI
HOpManbHbIM
1N TOMOTEeHHbIM
TecT BapuaHca cTtabunbHO
AaHHeTa n3meHseTca?
Mony4veHHasn Mony4yeHHasn
HOpMasbHas He HopMasibHa»
Hopmanusytouwee
npeo6pasoBaHue?

BapuaHca cTabunnsmposaHa
npeo6pasoBaHnem?

TeCT'ﬂ'aHHeTa Ha TecT Tamane [aHHeTa

Ha BnoxeHHy ANOVA

Tect [laHHa
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